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1
An Introduction to the Basic concepts

This book is written for students from many backgrounds: architecture,
surveying, civil engineering, mechanical engineering, structural engineering;
construction, project or estate management, property development, conservation
and, even, economics. Economics students may find it possible to skip over some
of the standard analysis, but should be forewarned that in many ways
construction is quite distinct from other sectors of the economy. An important
aim of this text is to draw out these comparisons and clarify the unique nature of
the industry. In this first chapter we begin to outline the main characteristics of
firms involved in construction markets, introducing the complexity of the
construction process and diversity of activities. As the chapter develops you will
sense that there is a number of possible ways to describe the construction
industry. Table 1.1 shows a broad range of activities that can be included in a
definition of the industry. By contrast, Table 1.2 (see page 10) divides the
construction process into a number of professional stages and Table 1.3 (see
page 18) lists the sectors of construction by a narrow definition that restricts the
industry to just those firms that construct buildings and infrastructure.
Employment in the construction industry may require an understanding across
many of these activities, stages and sectors.

Table 1.1 The construction industryÐbroadly defined by activity

The key actors include:

Building material suppliers that provide basic materials

Machinery manufacturers that provide heavy plant equipment, such as cranes
and bulldozers

Building product component manufacturers

Site operatives who bring together components and materials

Project managers and surveyors who co-ordinate the overall assembly

Developers who initiate new projects and co-ordinate activity

Facility managers who manage and maintain property

Providers of complementary goods and services such as demolition, disposal and
clean-up

Source: Adapted from Manseau and Seaden (2001:3–4)



The aim of the text is to demonstrate that underlying the construction process,
from conception to demolition, is a lot of useful economics. Economics should
not be regarded as a discipline solely related to the appraisal of costs. The
subject matter is far broader, and this text introduces a number of branches of
economic theory. These have been selected to provide fresh insights into the
performance of construction firms and a greater understanding of the need for a
more holistic approach if the industry is to contribute to an efficient and
sustainable economy in the future. These economic ideas should inform the work
of all professionals concerned with the construction and maintenance of
buildings and infrastructure— and, in particular, the way that they think.

The next section explains some of the key concepts used by economists.
Further clarification is provided in the glossary at the back of the book, where all
the economic terms highlighted in the text and other concepts and ideas relevant
to construction economics are defined.

INTRODUCING CONSTRUCTION ECONOMICS

Construction economics—like pure economics, its mainstream equivalent—is
concerned with the allocation of scarce resources. This is far more complex than
it at first appears. Many of the world’s resources (factors of production such as
land, labour, capital and enterprise) are finite, yet people have infinite wants. We
are, therefore, faced with a two-pronged problem: at any point in time there is a
fixed stock of resources, set against many wants. This problem is formally
referred to as scarcity. In an attempt to reconcile this problem, economists argue
that people must make careful choices—choices about what is made, how it is
made and for whom it is made; or in terms of construction, choices about what
investments are made, how these are constructed and on whose behalf. Indeed, at
its very simplest level, economics is ‘the science of choice’.

When a choice is made, therefore, some other thing that is also desired has to
be forgone. In other words, in a world of scarcity, for every want that is satisfied,
some other want, or wants, remain unsatisfied. Choosing one thing inevitably
requires giving up something else. An opportunity has been missed or forgone. To
highlight this dilemma, economists refer to the concept of opportunity cost. One
definition of opportunity cost is:

the value of the alternative forgone by choosing a particular activity.

Once you have grasped this basic economic concept, you will begin to
understand how economists think—how they think about children allocating
their time between different games; governments determining what their budgets
will be spent on; and construction firms deciding which projects to proceed with.

This way of thinking emphasises that whenever an economic decision is made
there is a trade-off between the use of one resource for one or more alternative
uses. From an economic viewpoint the value of a trade-off is the ‘real cost’—or
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opportunity cost—of the decision. This can be demonstrated by examining the
opportunity cost of reading this book. Let us assume that you have a maximum
of four hours each week to spend studying just two topics—construction
economics and construction technology. The more you study construction
economics, the higher will be your expected grade; the more you study
construction technology, the higher will be your expected grade in that subject.
There is a trade-off, between spending one more hour reading this book and
spending that hour studying technology. In this example there is fixed trade-off
ratio. In practice, however, some people are better suited to some subjects than
others and the same thing can be applied to resources. As a general rule,
therefore, resources are rarely equally adaptable to alternative projects.

In construction, or any other economic sector, it is rare to experience a
constant opportunity-cost ratio, in which each unit of production can be directly
adapted to an alternative use. It is far more usual in business trade-off decisions
to see each additional unit of production cost more in forgone alternatives than
the previously produced unit. This rule is formally referred to as the law of
increasing opportunity costs. This can be illustrated with the ‘guns or butter’
argument—this states that, at any point in time, a nation can have either more
military goods (guns) or civilian goods (butter)—but not in equal proportions.
For example, consider the hypothetical position in which all resources in the first
instance are devoted to making civilian goods, and the production of military
goods is zero. If we begin production of military goods, at first production will
increase relatively quickly, as we might find some engineers who could easily
produce military goods and their productivity might be roughly the same in
either sector. Eventually, however, as we run out of talent, it may become
necessary to transfer manual agricultural labour used to harvesting potatoes to
produce military goods—and their talents will be relatively ill-suited to these new
tasks. We may find it necessary to use fifty manual labourers to obtain the same
increment in military goods output that we achieved when we hired one
sophisticated engineer for the first units of military goods. Thus the opportunity
cost of an additional unit of military goods will be higher when we use resources
that are inappropriate to the task. By using poorly suited resources, the cost
increases as we attempt to produce more and more military goods and fewer and
fewer civilian goods.

The law of increasing opportunity costs is easier to explain using a production
possibility curve. Using these curves, it is possible to show the maximum
amount of output that can be produced from a fixed amount of resources. In
Figure 1.1 (see page 4) we show a hypothetical trade-off between units of
military goods and civilian goods produced per year. If no civilian goods are
produced, all resources would be used in the production of military goods and, at
the other extreme, if no military goods are produced, all resources would be used
to produce civilian goods. Points A and F in Figure 1.1 represent these two
extreme positions. Points B, C, D and E represent various other combinations that
are possible. If these points are connected with a smooth curve, society’s
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production possibilities curve is obtained, and it demonstrates the trade-off
between the production of military and civilian goods. These trade-offs occur on
the production possibility curve. The curve is bowed outwards to reflect the law
of increasing opportunity cost. If the trade-off is equal, unit for unit, the curve
would not bow out, it would simply be a straight line. Other interesting
observations arising from the production possibility curve are shown by points G
and H. Point G lies outside the production possibility curve and is unattainable at
the present point in time, but it does represent a target for the future. Point H, on
the other hand, lies inside the production possibility curve and is, therefore,
achievable, but it represents an inefficient use of available resources.

There are a number of assumptions underlying the production possibility
curve. The first relates to the fact that we are referring to the output possible on a
yearly basis. In other words, we have specified a time period during which
production takes place. Second, we are assuming that resources are fixed
throughout this time period. To understand fully what is meant by a fixed
amount of resources, consider the two lists that follow, showing (a) factors that
influence labour hours available for work and (b) factors that influence
productivity, or the output per unit of input.

Figure 1.1 The trade-off between military goods and civilian goods

Points A to F represent the various combinations of military and civilian goods that can be
achieved. Connecting the points with a smooth line creates the production possibility curve.
Point G lies outside the production possibility curve and is unattainable at the present
time; point H represents an inefficient use of resources at the present time.
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FACTORS INFLUENCING LABOUR HOURS
AVAILABLE FOR WORK

The number of labour hours available for work depends on the nature of human
resources in society. This is determined by three factors:

• the number of economically active people that make up the labour force—this
depends on the size of the population and its age structure, as children and
retired persons will be economically inactive 

• the percentage of the labour force who then choose to work
• prevailing customs and traditions (such as typical length of the working week,

number of bank holidays, etc.).

FACTORS INFLUENCING PRODUCTIVITY

There are a number of factors influencing the productivity of an economy or
sector of the economy:

• the quantity and quality of natural and man-made resources
• the quality and extent of the education and training of the labour force
• the levels of expectation, motivation and wellbeing
• the commitment to research and development.

The third and final assumption that is made when we draw the production
possibility curve is that efficient use is being made of all available resources. In
other words, society cannot for the moment be more productive with the present
quantity and quality of its resources. (The concept of efficiency is examined
more closely in Chapters 2, 5, 6, 7 and 8.)

According to the report of the Construction Task Force headed by Sir John
Egan and published in 1998, given the existing level of resources in construction
it should be possible to increase productivity by 10 per cent. A production
possibility curve representing all construction activities could be pushed out to
the right, as shown in Figure 1.2 (see page 6). The National Audit Office report
(2001a) reached a similar conclusion. Several common sets of problem were
identified as the root cause of this inefficiency. First, the industry demonstrated a
poor safety record and an inability to recruit good staff. Second, there appeared
to be no real culture of learning from previous projects, and no organised career
structure to develop supervisory and management grades. Third, concern was
expressed about the poor level of investment into research and development that
restricted the industry’s ability to innovate. The fourth, and possibly most
worrying, problem that both reports observed was the fact that technology was
not used widely enough across the construction sector.

Another plausible scenario suggested by the production possibility curve
approach is that the construction industry may at present be working within the
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boundary of its production curve (say, point A in Figure 1.2). In which case, an
increase in output could be simply achieved by greater efficiency. Supply
constraints need to be reduced, the problems identified by the government
reports resolved, and the factors generally acknowledged to increase productivity
(listed above) must be addressed to achieve the full potential of the industry.
Both these scenarios are shown in Figure 1.2 and they support the idea that the
level of productivity in the construction industry needs to improve.

In very general terms, therefore, the study of economics (and construction
economics) is concerned with making efficient use of limited resources to
maximise output and satisfy the greatest possible number of wants. In short, the
basis of the subject rotates around the concepts of choice, scarcity and
opportunity cost. 

In modern society, economics is involved in all activities leading to the
production of goods and services. Consequently a range of specialisms have
evolved out of mainstream economics, such as transport economics, health
economics, business economics, financial economics, agricultural economics,
labour economics, international economics and, even, ecological economics.
Hence it is not particularly surprising that many students in the twenty-first
century are expected to read something called construction economics as part of

Figure 1.2 Increasing output and the production possibility curve

In this diagram we show two scenarios: (a) improved productivity shifts the entire
production possibility curve outwards over time; (b) output can be achieved more
efficiently by moving to a position of full potential on the actual production possibility
curve.
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their degree course. What is surprising, however, is that other vocationally
oriented degrees do not have a similarly developed economics specialism. For
example, students reading for degrees in catering, sports and leisure, publishing,
retailing or computing do not benefit from a range of specialised literature in
economics.

The reasons usually stated for construction warranting its own specialised
economics is accounted for by the sheer size of the industry, its profound
contribution to a nation’s standard of living and its products’ unique
characteristics. Put very simply, the industry has four distinct qualities.

• The physical nature of the product is large, heavy and expensive—and often a
one-off.

• The construction industry is dominated by a large number of relatively small
firms, spread over a vast geographical area. 

• Demand for activity within the industry is directly determined by the general
state of the economy as a whole.

• The method of price determination is unusually complex due to the tendering
process used at various stages.

These qualities alone have justified the publication of a number of dedicated
texts. In 1974 the first edition of Patricia Hillebrandt’s Economic Theory and the
Construction Industry was published. Subsequently several other titles have
appeared—for details see the reference section at the back of this book, in
particular the two-part text co-authored by Graham Ive and Stephen Gruneberg
(2000). Alongside these academic developments, there have also been a
succession of government reports investigating the problems of the industry (for
example, see Latham 1994; Egan 1998; National Audit Office 2001a; Fairclough,
2002). These reports have highlighted the inefficiency caused by the sheer scale
and complexity of the construction industry. A recurring recommendation is the
need for the construction process to be viewed in a holistic way by a
multidisciplinary team. This reflects the fact that construction draws knowledge
from many areas, and an important but undervalued area is economics. Indeed, it
is commonly observed that far too many projects run over budget and are
delivered late, with a general disrespect for the client. Clearly it should not be
acceptable for construction projects to fail cost wise, time wise or client wise. An
authoritative study by Professor Flyvbjerg (2003:16–26) of 258 major public
transport infrastructure projects constructed across Europe, USA, Japan and
developing countries between 1927 and 1998 suggests that on average costs
overrun by approximately 30 per cent and client revenues fail to meet their
targets by around 40 per cent.

Each of the construction economics texts that have been published to date
conveys a slightly different emphasis. For example, Hillebrandt (1974, 2000)
defines construction economics as the application of the techniques and expertise
of economics to the study of the construction firm, the construction process and
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the construction industry. Whereas the preference of Ive and Gruneberg (2000:
xxiii) is for a slightly less orthodox approach, adapting traditional economic
models to capture local circumstances even if that means losing the ability to
generalise about the economy at large. As a result, there is no coherent
conceptual consensus about what constitutes the precise nature of construction
economics. As George Ofori (1994:304) bluntly concluded in his seminal review
of the subject: ‘Construction economics cannot be regarded as a bona-fide
academic discipline. It lacks a clear indication of its main concerns and content.’

The purpose of this text is to address this lack of consensus and make the case
for a coherent economic vocabulary. The crux of the argument for this new
approach is the increasing importance of strategies aimed at achieving
sustainable construction. In other words, there is an increasing recognition that
the industry makes an important contribution to a country’s economic, social and
environmental wellbeing. 

INTRODUCING SUSTAINABLE CONSTRUCTION

The UK published its strategy for more sustainable construction Building a
Better Quality of Life (DETR 2000) in April 2000. This document aimed to
provide a catalyst for change in the approach to construction processes.
Subsequently similar agendas have emerged in Europe, North America and even
some developing countries (see Chapter 15 for examples and references).
Sustainable construction can be described in simple terms as comprising:

• efficient use of resources
• effective protection of the environment
• economic growth
• social progress that meets the needs of everyone.

Each of these strands is underpinned by economic concepts, which provide the
rationale for this book.

Part A Effective use of resources

This deals with microeconomics, and outlines the various ways of
efficiently allocating resources between competing ends. In this section the
prime focus is concerned with the determinants of demand and supply for
infrastructure, housing, industrial buildings, commercial property, and
repair and maintenance.

Part B Effective protection of the environment

This section covers failures of the market system, drawing upon various
environmental economic concepts and tools to encourage future members
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of the construction industry to evaluate projects by more than just financial
criteria.

Part C Economic growth that meets the needs of everyone

This section incorporates coverage of the broader macroeconomic scene. It
outlines the various government objectives that need to be achieved
alongside sustainable construction. It highlights the difficulty of managing
an economy and the need for professionals working in the construction
industry to acquire an economic vocabulary.

KEY POINTS 1.1

* The construction industry can be described in a number of ways—for
example, review the broad range of activities listed in Table 1.1 (page
1).

* Construction has four distinguishing characteristics: (a) each project
is regarded as a unique one-off product; (b) the industry is dominated
by a large number of relatively small firms; (c) the general state of the
economy influences demand; and (d) prices are determined by
tendering,

* The basis of economics rotates around the concepts of choice, scarcity
and opportunity cost. Hence, economics is the study of how we make
choices.

* Any use of a resource involves an opportunity cost because an
alternative use is sacrificed.

* The graphic representation of the trade-offs that must be made can be
displayed in a production possibility curve.

* Sustainable construction is a strategy aimed to encourage the industry
to (a) use resources more efficiently, (b) limit the environmental
impact of its activities, and (c) produce buildings and infrastructure
that benefit everyone.
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INTRODUCING ECONOMIC VOCABULARY

The discipline of economics employs its own particular methodology and
language. Consequently for the complete beginner it is necessary at the outset to
clarify a few meanings.

Resources

Resources can be defined as the inputs used in the production of those things that
we desire. Economists tend to refer to these resources as factors of production
to highlight the fact that only by combining various factors can goods and
services be produced. The factors of production are usually classified into three
groups; namely, land, capital and labour—and sometimes the entrepreneur is
specifically identified as a fourth category. The point is that quantities of each
factor are needed to make any good or service. To construct buildings or
infrastructure, for example, labour is required to develop a plot of land, and plant
and equipment, which may be hired or bought, is required to facilitate the
process. To put it another way, land and labour are always combined with
manufactured resources in order to produce the things that we desire. These
manufactured resources are called capital, or more precisely physical capital,
and consist of machines and tools.

The contribution of labour to the production process can be increased.
Whenever potential labourers undergo training and learn new skills, their
contribution to productive output will increase. When there is this improvement
in human resources, we say that human capital has been improved. A relevant
example is the effect that good trained management can have on the efficiency of
a whole project. Indeed, according to Hillebrandt (2000:104) management
expertise is one of the scarcest resources of the construction industry throughout
the world.

With each new project there is a choice to be made about the materials that
will be used and the proportion of labour, plant and equipment required. In most
instances, construction tends to be dominated by input costs relating to materials,
components and labour. The importance, however, of the entrepreneur should
not be overlooked, as without a dedicated resource managing and co-ordinating
the other factors of production, virtually no business organisation could operate.
In other words, the entrepreneur is sometimes regarded as a special type of
human resource associated with an ability to make business decisions and foster
innovation and change. In a small construction firm the manager-proprietor
would be the entrepreneur; in a joint stock company the shareholders would take
on that responsibility.
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Market Systems

The concept of the market is rather abstract in the sense that it encompasses the
exchange arrangements of both buyers and sellers for a particular good or
service. Consequently, we can envisage many markets for specific building
materials, housing, professional services, etc. The recurrent feature of any
market is the exchange of information about factors such as price, quality and
quantity. The difference, however, between one market and the next is the degree
of formality in which it functions. The stock market in any Western economy,
for example, provides instant information worldwide about the prices and
quantities of shares being bought and sold during the current trading period. By
contrast, construction markets are less structured and more informal, and they are
usually determined by geographical location.

The construction industry is concerned with producing and maintaining a wide
variety of durable buildings and structures, and as a consequence, there are many
construction markets. As Drew and Skitmore (1997:470) concluded in their
analysis of the competitive markets for construction: The construction industry is
highly fragmented, with the dominant firm being the small contractor.’ The type
of construction—particularly in terms of its size and complexity, its geographical
location, and the nature of the client—will define the market in each case.

Table 1.2 Parties traditionally supplying a construction project

Parties Involved in Supply Responsibilities

Architects and Designers Provide specialist advice concerning structural,
electrical, mechanical and landscape details.
Identify key specifications.

Project Manager Manages project in detail.
Liaises between the client and the construction team.

Cost Consultant Prepares bills of quantities, cost plans, etc.

Main Contractor Manages work on site.

Subcontractors Supply specialist skills.

Suppliers Provide building materials and related components.

 
Let us consider in a little more detail what traditionally happens when a new

project begins. Usually a contractor undertakes to organise, move and assemble
the various inputs, and as such provides a service—a service of preparing the site
before work commences, and assembling and managing the process thereafter.
Subsequently, various subcontractors add their services—such as plumbing,
painting, plastering, glazing, roofing, or whatever the specific job requires. As a
result the typical project process can easily become a series of ‘separate’
operations undertaken by various parties as set out in Table 1.2.

The level of competition for all this work depends upon the complexity of the
construction (which to some extent will be reflected in the cost per square metre).
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The idea of complexity is particularly important in construction markets as it
determines the number of businesses interested in competing for the work. In most
cases, firms will not bid for work beyond their local district as the costs of
transporting materials, plant and labour is relatively expensive. Travelling is
unnecessary when the same type of work is available in the firm’s own
neighbourhood or catchment area. If, however, the construction project is very
complex and/or very large, the costs per square metre are likely to increase and
the relative costs of transport in relation to the total costs will decrease. The
market catchment area for this highly specialised work will broaden. The
following formula may make this clearer:

The converse of this rule explains why construction markets are so often
dominated by small local firms subcontracting for work in or near their home
towns. Indeed, it is only the biggest firms that can manage to compete on a
national or international basis. Markets in the construction industry should,
therefore, be defined as comprising those firms that are willing and able to
compete for a contract in a specific geographical area. In other words, the total
number of firms interested in work of a particular type can be referred to as
comprising the local market.

In construction the services of one firm are often easy to substitute by
contracting another firm with the same type of expertise. To the extent that
prices in construction markets often find their own level, the theory behind this
behaviour is examined in Chapters 3 to 8. For the moment, it will suffice to
understand that the market for construction refers to a diverse and broad range of
activities made up of many markets. To emphasise this point, consider the flow
diagram set out in Figure 1.3 (page 12).

THE EXAMPLE OF ONE BUILDING PROJECT

In Figure 1.3 we represent a set of markets that could be involved in the
construction of a small commercial building. The construction process from
inception to completion is shown to comprise a number of separate markets. The
completion of each operation, or stage, is the concern of several construction
firms competing to supply materials, components, labour, etc. Figure 1.3
highlights the number of fragmented activities involved in completing just one
small building. Each independent firm, in effect, is more concerned with its
specific contribution than the project as a whole. Indeed, the next project in a
firm’s market sector may well be competing for its attention while it is still
finishing the present project.

We discuss the characteristics of fragmentation and the resulting poor flow of
information in Chapters 6 and 9 respectively. We also identify these issues as a
problem to resolve in Chapter 15, where we analyse loosely connected activities
as a barrier to achieving sustainable construction.
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METHODOLOGY

This introductory chapter aims to explain what construction economics is all
about. Therefore, apart from identifying the central concepts, we need to
consider the methods employed by economists, as the approach taken to a
discipline also helps to specify the nature of the subject. In general terms,
economics is a social science and it attempts to make use of the same kinds of
methods as other sciences, such as biology, physics and chemistry. Like these
other sciences, economics uses models or theories. 

Economic models are simplified representations of the real world that we
use to understand, explain and predict economic phenomena.

These models may take on various forms such as verbal statements, numerical
tables and graphs—and, at the more advanced level, mathematical equations. For
the most part, the models presented in this text consist of verbal statements and
graphs.

A particular challenge faced by students of construction economics is that
many of the processes in the industry do not lend themselves easily to

Figure 1.3 A complex set of markets for one building project

In the flow diagram the building project is represented as a sequence of stages. Each stage
is completed by a number of firms supplying their services.

Source: Adapted from Turin (1975:70)
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generalisations and models. First, the construction industry involves a large variety
of interests and parties that makes the process rather complex and plagued with
unwarranted assumptions about what is possible. Second, economic analysis is
only one of the disciplines contributing to the process as a whole. And, third,
there is a distinct lack of vision about the role of construction in society and how
it could better serve its clients. As Professor Duccio Turin poetically observed:

[T]he building process is a world of ‘as if’. It is ‘as if’ the client knew what
he wanted when he commissioned the building from a designer; it is ‘as if’
the designer was in a position to advise the client on the best value-for-
money he could obtain in the market; it is ‘as if’ contractual procedures were
devised to ensure that the client would get the best possible deal from the
profession and from the market place; it is ‘as if’ the manufacturer of
building materials and components knew in advance what is expected of
him and geared his production to such expectation; it is ‘as if’ the
contractor knew how his resources were used, was in a position to control
them, and was able to use this experience on his next job.

(Turin 1975:xi).

Although this summary of the industry was expressed nearly 30 years ago, as the
text unfolds you will realise some striking similarity between then and now. It is
this complex, fragmented and conservative nature that gives the subject matter of
construction economics its appeal—as economists seek to unravel these
seemingly unconnected threads of random behaviour. Economic models seek to
identify the interrelationship between the key variables and simplify what is
happening in the sector. So although some economic models may at first appear
abstract, they do have practical applications. The important point we are trying to
clarify is that an economic model cannot be criticised as unrealistic merely
because it does not represent every last detail of the real world that it is seeking
to analyse. If the model elucidates the central issues being studied, then it is
worthwhile. For example, students may be expected to commence their course by
completing an assignment based on a theoretical economic model of competition
in the marketplace. This provides a simple introduction to the economic
framework and the opportunity to demonstrate how construction deviates or
reflects this reference point. In short, the model provides a starting point—it
enables us to proceed.

Following the recommendations of the Fairclough report (2002:34) the
construction industry should favour models that prioritise strategies aimed to
improve sustainability, competitiveness, productivity and value to clients. In
Part A, we present models of market behaviour that encourage a far better grasp
of the meaning and purpose of efficiency, competition and profit. In Part C, we
introduce a model of aggregation to study the operation of the whole economy that
brings a fresh dimension to productivity by reviewing the total output of
construction and reflecting on its contribution to the total output of an economy.
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In Part B, we bring the environment into the traditional model as a key variable
for construction and the economy to consider. When the whole book has been
studied, we identify a significant number of concepts that underpin an
understanding of sustainability.

This leaves the precise nature and details of the models to emerge as the book
unfolds and their purpose should become self-evident. Once we have determined
that a model does predict real-world phenomena, then the scientific approach
requires that we consider evidence to test the usefulness of a model. This is why
economics is referred to as an empirical science—empirical meaning that real
data is gathered to confirm that our assumptions are right.

An Example of an Economic Model

Before closing this section on models, we review one specific example to
analyse and explain how income flows around an economy. Economists begin
their explanation by ignoring the government sector, the financial sector and the
overseas sector—that is, the circular flow model represents a simplified, scaled-
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down economy in which relationships are assumed to exist only between
households and businesses.  

To make the model effective, it is assumed that households sell factors of
production to businesses and in return receive income in the form of wages,
interest, rents and profits. This is shown in the bottom loop in Figure 1.4. The
businesses sell finished goods and services to households in exchange for
household expenditure. This is shown in the top loop in Figure 1.4. These
assumptions are reasonably realistic. Businesses will only make what they can sell.
Production will necessitate buying in land, labour, capital and enterprise, and the
monies paid for these factors of production will generate respective income
payments.

Already, without building in any of the complications of the real world, we
begin to sense several insights or starting points. Clearly there is a close
relationship between the income of a nation, its output and the level of
expenditure, and we shall investigate this further in Chapter 13. Also, we can see
how money enables households to ‘vote’ for the goods and services desired, and
this will be developed further in Chapters 2 to 5. The perceptive reader will note
that the model fails to include any reference to the environment and, as we

Figure 1.4 The circular flow model: a two sector economy

In this simplified model there are only households and businesses. Goods and services
flow in one direction in return for money. This exchange can be thought of as a circular
flow.
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explained above, this represents the contents of Part B. The model also explicitly
excludes reference to the role of governments, overseas economies and financial
institutions and these aspects are included in Part C. Again we can see how the
model enables us to progress into the subject.

THE ROLE OF GOVERNMENTS

The importance of the construction industry to the overall wellbeing of the
economy means that most governments are concerned that it becomes a highly
efficient sector of the economy. As a consequence, the government’s role as a
client, regulator, policy-maker and a sponsor of change is raised at several points
throughout the text. In particular, it is discussed in Chapter 2 where we consider
the power of the government in allocating resources, throughout Part C where we
focus on macroeconomics and in Chapter 15 where we review the possibility of
achieving the government agenda of sustainable development.

ENVIRONMENTAL ECONOMICS

In Part B we look at effective protection of the environment. This forms a key
part of any text concerning sustainability. Environmental economics is
important for several reasons: first, because the environment has an intrinsic
value that must not be overlooked; second, because the sustainability agenda
extends the time horizon of any analysis to make sure that decision-makers today
consider some form of equity with future generations; and, third, demands must
be viewed on a whole-life basis and this is particularly important in the context
of products that last for more than 30 years. Any model of analysis that seeks to
identify general principles of sustainable construction must include, at the very
least, these three dimensions. In Chapters 9 to 11 we explore these issues and
related concepts. 

Microeconomics and Macroeconomics

Economics is typically divided into two types of analysis: microeconomics and
macroeconomics. Consider the definitions of the two terms.

Microeconomics is the study of individual decision-making by both
individuals and firms.

Macroeconomics is the study of economy-wide phenomena resulting
from group decision-making in entire markets. As such, it deals with the
economy as a whole.

One way to understand the distinction between these two approaches is to
consider some generalised examples. Microeconomics is concerned with
determining how prices emerge and change, and how firms respond. It involves
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the examination of the effects of new taxes, the determination of a firm’s profit-
maximising level of production, and so on. In other words, it concerns the
economic behaviour of individuals—such as clients, contractors, surveyors and
engineers—in various markets. We study this type of analysis in Part A. In
contrast, questions relating to the rate of inflation, the amount of national
unemployment, the growth rate of the whole economy and numerous other
economy-wide subjects all fall in the realm of macroeconomic analysis. In other
words, macroeconomics deals with aggregates or totals, and this forms the basis
of the three chapters that comprise Part C.

You should be aware, however, of the blending together of microeconomics
and macroeconomics in modern economic theory. Modern economists are
increasingly using microeconomic analysis—the study of decision-making by
individuals and by firms—as the basis for macroeconomic analysis. They do this
because, even though aggregates are being examined in macroeconomic
analysis, those aggregates are made up of the actions of individuals and firms.
The study of any specific industry involves both microeconomic and
macroeconomic approaches; particularly when the industry is multi-product, and
has national and international significance.

Throughout this text the interaction between the construction sector and the
other sectors of the economy is a constant reference point. In some texts a
sectoral approach is referred to as mesoeconomics, derived from the Greek word
mesos meaning intermediate. This is done to make it clear that the study of any
specific sector or industry inevitably falls between the conventional
microeconomic and macroeconomic categories. (These two terms are also of
Greek derivation: macros— large and micros—small.)

Consequently, to gain a comprehensive understanding of construction activity,
it is advisable to embrace three perspectives—a broad macro overview of the
economy, a specific sectoral study of the industry, and a detailed microanalysis of
the individual markets in which construction firms operate. Studying the
complete text, therefore, should provide a greater understanding of winning and
completing projects in an efficient and sustainable manner. Figure 1.5
summarises how these three elements contribute to a fuller understanding of a
project. In many ways, it models the overall approach of the text. 

KEY POINTS 1.2

* We need to use scarce resources, such as land, labour, capital and
entrepreneurship, to produce any economic good or service.

* The exchange of information between buyers and sellers about
factors such as price, quality and quantity happens in a market,
Construction is made up of a diverse range of markets, as the industry
comprises a large number of relatively small firms.
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* Every economic model, or theory, is based on a set of assumptions.
How realistic these assumptions are is not as important as how
effective they make the model or theory.

* Microeconomics involves the study of individual decision-making.
Macroeconomics involves the study of aggregates. Mesoeconomics
combines the territory shared by microeconomics and
macroeconomics to study a specific sector such as construction.

INTRODUCING CONSTRUCTION INDUSTRY
ACTIVITY

Official statistics generally limit the construction sector to the value-added
activity of firms that construct buildings and infrastructure. Indeed, the standard
industrial classification system that forms the basis of most definitions of the
construction industry only includes those firms that are involved with building
and civil engineering. This embraces a range of ‘on-site’ activities including
those relating to infrastructure, new construction, repair, maintenance and
(eventually) demolition. Table 1.3 shows the type of work that is classified into
these various sectors and Table 1.4 gives some indication of the monetary value
of these different activities in Great Britain. In Chapter 13 we revisit this narrow
definition to contrast it with the broader implications of construction industry
activity.

Figure 1.5 A model for construction economics: a new approach
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Table 1.3 The construction industryÐnarrowly defined by sectors

Sectors of Construction Industry Examples of type of work

Infrastructure Water and sewerage
Energy
Gas and electricity
Roads
Airports, harbours, railways

Housing Public sector/housing associations
Private sector (new estates)

Public non-residential Schools, colleges, universities
Health facilities
Sports and leisure facilities
Services (police, fire, prisons)

Private industrial Factories
Warehouses
Oil refineries

Private commercial PFI (and similar public private partnerships)
Schools/hospitals (where privately funded)
Restaurants, hotels, bars
Shops
Garages
Offices

Repair and maintenance Extensions and conversions
Renovations and refurbishment
Planned maintenance

As Table 1.4 shows, repair and maintenance are of major importance and
comprise nearly 50 per cent of the total annual activity—this includes work
carried out on houses, infrastructure and commercial buildings. On closer
scrutiny it is also evident that government departments and their agencies are
significant clients of the construction industry. As both Tables 1.3 and 1.4
suggest, official statistics often draw a distinction between public and private
sector activity. The public sector includes everything that is owned and/or funded
by national or local governments such as the roads, the National Health Service
and local council leisure centres—it accounts for approximately 38 per cent of
construction industry turnover. Obviously this includes a vast range of contracts,
varying in size from £10,000 for a small flood defence scheme to £500m for the
new British Library. 
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Table 1.4 Value of construction output in Great Britain by sector

Sectors of
Construction
Industry

Value of Output (� million)

1999 2000 2001

Architects and
Designers

Provide specialist advice concerning structural, electrical,
mechanical and landscape details.
Identify key specifications.

Project Manager Manages project in detail.
Liaises between the client and the construction team.

Cost Consultant Prepares bills of quantities, cost plans, etc.

Main Contractor Manages work on site.

Subcontractors Supply specialist skills.

Suppliers Provide building materials and related components.

Note: Total differ due to rounding
Source: Construction Statistics Annual (DTI 2002: Table 2.1)

The percentage of public sector work in the UK has fallen considerably since
1980, as many of the activities traditionally in the public domain have been
privatised. For example, privately owned utilities and services such as gas,
electricity, water supply, telecommunications and railways were previously state
owned activities. More recently, the private sector has been given a greater role
in the funding, building and maintenance of public facilities such as hospitals,
schools, prisons and roads. In these public private partnerships, the private
sector organises the funds and manages the risks, while the public sector
specifies the level of service required and ultimately owns the assets—as they are
commonly returned to public ownership after 10, 15 or 25 years. The important
point for our purposes is that expenditure on the construction of public facilities
—such as new schools and hospitals—is increasingly classified as private sector
expenditure in the official data.

Introducing Construction Data

Most of the key sources of economic data are published by the Office for
National Statistics (commonly referred to as ONS). This is a government
department, which reports to the Chancellor of the Exchequer. It was formed by
the amalgamation of the Central Statistical Office (CSO) and the Office of
Population Censuses and Surveys (OPCS) in April 1996. The Office for National
Statistics publishes Guide to Official Statistics—a comprehensive reference that
signposts where to look for the different indicators. It is an excellent starting
point to locate any data or sources not referred to in Table 1.5 (page 20). It is
updated from time to time and most reference libraries have a copy. The most
recent edition was published in 2000. 
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Table 1.5 A brief guide to official sources of statistics

UK National Accounts

This publication is normally referred to simply by the colour of its cover as the Blue
Book. It is published annually in the autumn by the ONS, and is considered to be a most
important source of data for the UK macroeconomy, since it provides a comprehensive
breakdown of GDP. As with other ONS publications, recent editions have become
more user friendly. For example, there are now useful notes explaining how to interpret
the accounts, a subject index and a glossary of terms.

Economic Trends

This is published monthly by the ONS. Most of the data are quarterly, extending back
over, perhaps, five years. It covers a range of areas including output, prices,
employment and international trade. Feature articles explaining statistics are also
regularly included. The Economic Trends Annual Supplement is particularly useful for
obtaining longer series of data, some going back to 1945.

Monthly Digest of Statistics

As the name implies, this is an amalgam of statistics published monthly. It covers a
wide range of topics, including economic, social and demographic. It presents data on
prices, the balance of payments and employment (which we shall draw on in
Chapter 12).

Labour Market Trends

A monthly publication covering labour market issues and offering detailed information
on wage rates, productivity, hours worked and so on for various sectors of the economy.
It also includes articles about the labour market and information relating to the retail
price index in the UK and abroad.

Financial Statistics

Monthly publication of the ONS relating to financial indices such as interest rates,
exchange rates and the money supply. Editions since 1997 also show data relating to
inflation.

Bank of England Inflation Report

This is published quarterly with the Bank of England’s Quarterly Bulletin. The Inflation
Report serves a dual purpose. First, it provides a comprehensive review of specialised
indices and a commentary on their forecasts. Second, it is the official publication in
which the minutes of the monetary policy committee (described in Chapter 12) are made
available to the public.

(OECD) Main Economic Indicators

This is a monthly publication of the Organisation for Economic Co-operation and
Development. This organisation comprises 29 member states including Australia,
United States, Canada and most European countries. The publication is designed to
provide statistics on recent economic developments. It is divided into two main parts:
indicators by subject (including construction) and by country. It is useful for
comparative purposes.

For specific information relating to construction, the key source in the UK is
the Construction Statistics Annual. Compiled by the Department of Trade and
Industry (DTI), a new edition is published each year around August, and it can
be freely viewed in its entirety at the DTI website (see page 28). The publication
amalgamates all construction statistics produced by central and local
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government, trade associations and the private sector. It has an appendix that
provides detailed notes on methodology and definitions to clarify the tables and
figures. There is also a comprehensive subject index. Overall it manages to
portray a broad picture of the UK construction industry through the last decade,
together with some international comparisons. (For example, references to
industry sectors in Table 1.3 and data on the value of output shown in Table 1.4
are derived from Construction Statistics Annual.) As with most economic data
there is always a time lag, so the 2002 edition only presents data up until 2001.
Consequently, data quoted in this text can appear out of date before the book
even goes to print. It is important, therefore, that you have the confidence to
research data for yourself and this is one of the reasons that web sources have
been given on page 28.

RESEARCHING DATA

When using official national statistics, in hard copy or via the Internet, it is
useful to be aware of several conventions regarding their presentation. First, the
symbols shown in Table 1.6 represent a summary of the main footnotes.

Table 1.6 Symbols used to annotate official statistics

·· Not available

- Nil or less than half the final digit shown

P Provisional

R Revised

These qualifying notes make it clear that published official statistics can be no
more than an estimate. This observation is not made to discredit official statistics
but to emphasise that any errors or omissions are corrected as soon as possible—
the ultimate goal is to produce data sets that are as reliable and robust as possible.

Second, some statistical series do not have sufficiently consistent data to refer
to the United Kingdom as a whole, and only refer to Great Britain or are
restricted simply to England, Wales, Scotland or Northern Ireland. To give just
one example, construction output figures derived from ONS data sets refer to the
UK, whereas figures derived from the DTI tend to be specific to Great Britain.
There is also a possibility that the data set may only relate to a quarter—in which
case, it may be necessary to multiply the figures by four to get an approximation
for the whole year. So take great care when reading the headings and footnotes
that are associated with each table.

Figures relating to money can be expressed in many ways:

• the most straightforward are current prices, these represent activity measured
in current ‘face value’ terms
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• figures adjusted for inflation to make comparisons across time more
meaningful, are referred to as constant prices and are expressed in terms of a
specific base year

• time series data may also be expressed in terms of index numbers—in this
type of data set the starting point (or base year) is given the value of 100,
which allows subsequent percentage changes to be quickly identified.

Finally, when reviewing any construction data it must always be borne in mind
that the construction industry (right across Europe) comprises a very large
number of small, geographically dispersed firms. Alongside any official
activities ‘put through the books’ and recorded in national statistics, there may be
unofficial work carried out for ‘cash in hand’. Some countries have begun to
estimate a value for this informal output and this is discussed in Chapter 13.

KEY POINTS 1.3

* The construction industry may be defined in many ways. Two
common approaches are presented in Table 1.1 and Table 1.3.

* Activities of the construction industry do not just refer to the erection
of buildings. The activities also include infrastructure work, repair,
maintenance and refurbishment. Consequently, the impacts of
construction cut right across the economy,

* The annual value of construction output, itain, for the years itain, itain,
for the years 1999 to 2001 ranged from £65bn to £75bn.

 

24 CONSTRUCTION ECONOMICS: A NEW APPROACH



Reading 1

George Ofori’s review of construction economics has become a standard
reference point for those commencing a study of the subject. In fact, Andrew
Cooke (1996:13) goes as far as suggesting ‘that all students of economics in a
construction related field should read it at least twice—once before they embark
on their studies and once when they are about to complete them’. The following
extract provides an opportunity to partly meet his recommendation.

Unfortunately, as you will see, one of Ofori’s main concerns is that there is no
real consensus about the exact definition of construction economics. Yet since
his paper was written, the aim of sustainable construction has gained momentum
and the importance of improving economic efficiency in the industry has been
broadly discussed in various government reports (for example Latham 1994;
Egan 1998; DETR 2000). This raises two related questions that you might
consider now and as the text unfolds. First, what seems to have been the main
hurdles in defining construction economics and, second, does the development of
a sustainability agenda provide the necessary focus to create a more coherent
approach? These questions are set to stimulate debate and you might find some
inspiration and ideas in Myers (2003).

George Ofori (1994) `Establishing Construction Economics
as an Academic Discipline', Construction Management and

Economics 12:295±306

What is construction economics?

Perhaps the most basic feature of a discipline is a clear idea among its
practitioners and researchers about what it entails, its aims and its boundaries. In
this section, adopting a chronological approach, definitions of construction
economics offered by various writers are considered.1

Drewer (1978) suggests that Turin was perhaps the first to attempt to impose
scientific order on a ‘pre-Newtonian’ situation. Turin (1975) remarked that ‘…if
economics is concerned with the allocation of scarce resources, it follows that
building economics should be concerned with scarce building resources’ (p. ix).
Stone (1976) observes that ‘building economics’ embraces ‘those aspects of



design and production, and the related problems of organisation which affect the
costs of a building’ (p. xi), including forms of construction, methods of
production, organisation of the industry and the impact of new methods,
materials and forms of organisation and contractual relationships.

Rakhra and Wilson (1982) distinguish between ‘building economics’ and
‘economics of building’. They suggest: ‘Building economics takes an aggregate
view of the building sub-section of the construction sector’ (p. 51), embracing
levels of building activity, the industry’s contribution to the economy, impact of
changes in government’s policies and the nature, structure and organisation of
the industry. ‘Economics of building’ was an ‘examination at the specific project
level of the resource transformation that is known as building’ (p. 51), embracing
cost-benefit consequences of design alternatives and choice of building
components, lifecycle costing, effect of various combinations of labour and plant
on site productivity and analysis of project resource requirements. Few writers
refer to or adopt Rakhra and Wilson’s (1982) distinction, notable exceptions
being Bowen and Edwards (1985), Ofori (1990) and Bowen (1993).

Seeley (1983) opted for a very narrow definition, remarking that ‘…
building economics has been widely used…to describe the investigation of
factors influencing building cost, with particular reference to the interaction of
building design variables’ (p. v). Ahuja and Walsh (1983) define cost
engineering, which may be considered a form of construction economics, as ‘…
an active approach in the design, construction and commissioning phases of a
project, aimed at extracting the best possible value for money throughout each
activity that has cost implications’ (p. ix).

Hillebrandt (1985) adopted a broad perspective, defining construction
economics as ‘the application of the techniques and expertise of economics to the
study of the construction firm, the construction process and the construction
industry’ (p. 1). Similarly, this journal defines construction economics as
including design economics, cost planning, estimating and cost control, the
economic functioning of firms within the construction sector and the relationship
of the sector to national and international economics. Ashworth (1988) considers
construction economics as embracing clients’ requirements, impact of a
development on its surrounding areas, relationship between space and shape,
assessment of capital costs, cost control, life-cycle costing and economics of the
industry in general.

Bon (1989), whose book was ‘to offer a first step toward a theoretical
framework for building economics’ (p. xiii), suggests that ‘building economics is
about economising the use of scarce resources throughout the life cycle of a
building…’ (p. xiii) and concerns the ‘application of standard investment
decision criteria to. buildings as a special class of capital assets’ (p. xiii). Johnson
(1990) adopts a similar definition, suggesting that ‘…knowledge of economics
can provide a basis for making difficult trade-offs associated with both design
and long-term management of buildings’ (p. 9). Ruegg and Marshall (1990)
promise to
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show readers ‘…how to apply the concepts and methods of economics to
decisions about the location, design, engineering, construction, management,
operation, rehabilitation and disposition of buildings’ (p. xi). Drake and Hartman’s
(1991) perspective is similarly project oriented, considering construction
economics as being concerned with ends and scarce means in the Construction
Industry’ (p. 1057) and listing the, mainly surveying, techniques it embraces.
Raftery (1991) suggests that ‘building economics’ could be said to be primarily
about a combination of technical skills, informal optimisations, cost accounting,
cost control, price forecasting and resource allocation. Finally, Bowen (1993)
describes ‘economics of building’ as focusing ‘on the application of quantitative
techniques using financial criteria for the provision of financial advice to the
design team’ (p. 4).

From the above discussion, a common definition of construction economics
does not exist. The chronological approach adopted helps to show that the issue
has not become any clearer over time. For construction economics to develop
into a discipline, a common definition is required to set the framework for issues
to be considered and methodological approaches to be adopted. The definition
should relate to the economic principles of scarcity and choice, refer to what is
being studied (projects, practices, organisations and enterprises and industry) and
state the overall aim of the discipline.

Segments

Two distinct segments of construction economics emerge from the discussion
in the previous section. The first relates to construction projects, whereas the
second concerns the industry. Ofori (1990) terms these ‘construction project
economics’ and ‘construction industry economics’, respectively (these terms are
used in the rest of the paper). However, again from the above definitions, some
writers consider one or the other of the segments to be the entire field of
construction economics or building economics. For example, Bon’s (1989),
Johnson’s (1990) and Ruegg and Marshall’s (1990) ‘building economics’ and
Drake and Hartman’s (1991) ‘construction economics’ relate only to projects and
are similar to Rakhra and Wilson’s (1982) ‘economics of building’ and Ofori’s
(1990) ‘construction project economics’, respectively. However, Stone’s (1976)
‘building economics’ and Hillebrandt’s (1985) ‘construction economics’
incorporate both segments. The present author prefers and adopts the title
construction economics as a perspective encompassing both the project and the
industry, as this enables all aspects of the field to be studied.

The project-related segment is basically about techniques (such as cost
planning, lifecycle costing and value engineering)—Raftery (1991) likens it to
‘cost accounting and management’. It is better known, as it has received greater
attention from researchers and in course syllabi (Ofori, 1990). However, even
here, there is some confusion. Seeley (1983, p. 1) appears to make ‘cost control’
synonymous with construction project economics and Kelly (1983), as well as
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Ferry and Brandon (1991), seem to equate ‘cost planning’ with construction
project economics. Male and Kelly (1991) refer to cost management and define
it as ‘a synthesis of traditional quantity surveying skills… with structured cost
reduction/cost substitution procedures using the generation of ideas by
brainstorming…in a multidisciplinary team’ (p. 25). Finally, Kelly and Male
(1993) have combined cost management, which emphasises cost reduction at the
design stage, with value management, which focuses on clients’ needs prior to
design, to obtain the ‘comprehensive service’ of project economics, which ‘…
seeks to control time, cost, and quality during design and construction within the
context of project functionality’ (Marshall, 1993, p. 170).

It is necessary to delineate, agree upon and continuously research into and
improve its segments and construction economics should be developed as an
integrated whole.

Conceptual structure

Cole (1983) distinguishes between the core of a discipline, the ‘fully evaluated
and universally accepted ideas’ (p. 111) found in all undergraduate textbooks and
the research frontier which includes all on-going studies, most of which
eventually turn out to be of little or no significance. Does construction
economics have a core of confirmed and accepted concepts?

Some key terms

Precise and common definitions are indispensable building blocks in any
discipline, a key base of its conceptual structure. Authors in construction
economics often find it necessary to define their main terms (e.g. Batten, 1990;
Ive, 1990). Bowen and Edwards (1985) and Bowen (1993) define such basic
terms as estimating, forecasting, cost and price. Some construction economics
terms, each of which has a clear definition in general economics, are considered
in this section.

The industry

There is, as yet, no accepted definition of the construction industry (Ofori,
1990). Some writers consider it as involving only site activity, others include the
planning and design functions and yet others extend it to cover the
manufacturing and supply of materials and components, finance of projects or
management of existing construction items (Turin, 1975; Hillebrandt, 1985).
This leads to difficulties. For example, writers’ basic data and inferences often
differ, simply because they adopted different definitions of ‘construction’.

Notes

1 As you will see in Ofori’s search for consensus he was prepared to include other
authors references to building economics. He regards this as simply a narrower
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version of construction economics. As Ofori (1994:296) explained at the start of
the paper, ‘of the two commonly used titles, building economics and construction
economics, the latter embraces the former, covering also civil engineering and
other forms of construction’.
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WEB REVIEWS: Effective Use of Resources
On working through Part A, the following websites should prove useful.
www.dti.gov.uk
Following the general election of June 2001, sponsorship of the construction

industry was transferred from the former DETR to the Department of Trade and
Industry. According to its website, the department’s objective ‘is to secure an
efficient market in the construction industry, with innovative and successful
firms that meet the needs of clients and society while being competitive at home
and abroad’. At the home page it is possible to ‘select an industry’ and navigate
to The Construction Sector Unit, from here it is easy to download the
Construction Statistics Annual and up-to-date information on sustainable
construction. Both of these aspects were introduced in Chapter 1. Many of the
other issues and reports referred to in the text are also supported.

www.competition-commission.org.uk
What do dry lining, cement and bricks have in common with Durex, Valium

and ice cream? The answer is that the Monopolies and Mergers Commission



(MMC) has investigated them all. The MMC was renamed the Competition
Commission in 1999. It exists to monitor the behaviour of large firms—and
check any collusion or abuse of markets. The website includes background
information on the role of the Competition Commission, a list detailing what is
currently under enquiry, summaries of reports published since 2000, press
releases and annual reviews.

www.carol.co.uk
www.ft.com
Public limited companies must make their annual reports available to the

public. These two sites facilitate the process. Carol is the acronym for Company
Annual Reports On Line, and an interesting development in recent years is that
many annual reports are now designed specifically for the Internet. Hard copies
of company reports can also be requested by phoning the Financial Times—and
www.ft.com provides the same opportunity on line. This newspaper’s website
also offers unrestricted access to every story in the current edition and its vast
archive. The site provides its own business search engine and the stated aim is to
be the leading Internet resource for business people everywhere. It is certainly of
use to students studying economics, especially as it is updated on a daily basis. It
may be of particular use if you follow the advice in Chapter 8 and choose to
study a specific construction firm.

www.ons.gov.uk
The Office for National Statistics is the UK government agency responsible

for compiling, analysing and disseminating official statistics on Britain’s
economy, population and society at a national and local level. Detailed data are
available from this site and it will enable the various statistical series used in this
book to be updated.
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2
Economic Systems for Resource Allocation

Decisions about resource allocation are necessary because we live in a world of
scarcity. A review of the ideas listed at Key Points 1.1 and 1.2 should remind
you of how central this basic premise is to the study of any branch of economics.
To take a surreal example, when you open your front door in the early morning
there are not millions of bottles of milk covering the neighbour’s lawn; nor is
there no milk. There is just enough bottled milk to meet the demand: say, the two
pints your neighbour ordered. What this chapter seeks to explain is how this
finely tuned allocation of resources can occur, given the multitude of
construction, manufacturing and service resources that simultaneously need to be
allocated.

The problems of resource allocation are solved by the economic system at
work in a nation. In the case of construction, resource allocation has been
strongly influenced by the public sector. What is produced, how it is produced
and for whom can be determined by central government—and it was frequently—
but governments across Europe now prefer to use a market system to answer the
what, how and for whom questions. In general terms, therefore, it is possible to
envisage two model systems. Each economic model brings together producers
and consumers in different ways and each needs to be appreciated in order to
understand how the universal questions about resource allocation are resolved.

Economic Systems: Two Extremes

The problem of resource allocation is universal as every nation has to tackle the
issue of determining what, how and for whom goods and services will be
produced. In Figure 2.1 we begin our presentation of the economic systems of
the world by introducing two extremes: the free market model and the centrally
planned model (along with two exemplar nations).  

FREE MARKET MODEL

The free market system is typified by limited government involvement in the
economy, coupled with private ownership of the means of production.



Individuals pursue their own self-interest without government constraints: the
system is decentralised.

An important feature of this system is free enterprise. This exists when
private individuals are allowed to obtain resources, to organise those resources
and to sell the resulting product in any way they choose. Neither the government
nor other producers can put up obstacles or restrictions to block those in business
from seeking profit by purchasing inputs and selling outputs.

Additionally, all members of the economy are free to choose what to do.
Workers may enter any line of work for which they are qualified and consumers
may buy the goods and services that they feel are best for them. The ultimate
voter in a free market, capitalist system is the consumer, who votes with pounds
and decides which product ‘candidates’ will survive. Economists refer to this as
consumer sovereignty as the final purchaser of products and services
determines what is produced—and, therefore, ‘rules’ the market.

Another central feature of the free market economy is the price mechanism.
Prices are used to signal the value of individual resources, acting as a kind of
guidepost which resource owners (producers and consumers) refer to when they  ma
ke choices. The flow chart in Figure 2.2 suggests how the price mechanism works.
For example, when supply exceeds demand a price change occurs which brings
the producers and consumers into harmony. This is precisely what happens
during the January sales: the price of stock that has not been previously sold is
reduced, to the point where demand is sufficient to clear the market. Conversely,
when demand exceeds supply, the price of the good in question will rise until the
market is in balance. This may be seen at a property auction where, to begin with,
several buyers compete for a specific property: together they bid the price up,
until finally there is only one interested party prepared to pay the final purchase
price to the vendor.

Prices can thus be seen to generate signals in all markets (including factor
markets): they provide information, they affect incentives and they enable buyers
and sellers to express opinions. And, providing that prices are allowed to change
freely, markets will always tend towards equilibrium, where there is neither

Figure 2.1 A spectrum of economic systems

On the extreme right-hand side of the diagram is the free market model, and on the
extreme left-hand side, the centrally planned model. Cuba is a country whose system
closely resembles the centrally planned model. At the other extreme is the USA, whih
comes close to the free market model. In between are the mixed economies of the
remaining nations of the world.
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excess demand nor excess supply. In short, a truly free market economy has the
power to establish its own natural balance.

It may be self-evident by now that other terms used to describe the free market
economy are ‘market’ or ‘capitalist’ economy.

Summary: What? How? For Whom?

What In a free market economy, consumers ultimately determine what
will be produced by their pattern of spending (their voting in the
marketplace). As far as producers are concerned, their decisions
about what goods to produce are determined by the search for
profits.

How Since resources can substitute for one another in the production
process, the free market system must decide how to produce a
commodity once society votes for it. Producers will be guided (by
the discipline of the marketplace) to combine resources in the
cheapest possible way to achieve a particular standard or quality.

Figure 2.2 The price mechanism at work

Price changes co-ordinate the decision-making processes of consumers and producers.
When supply exceeds demand, the price of a product will need to fall for the market to
clear. Conversely if demand exceeds supply, the price of the product will rise. For the
price mechanism to function in all markets, it is important that resources are owned
privately and can move freely between competing uses.
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Those firms that combine resources in the most efficient manner
will earn the highest profits and force losses on their competitors.
Competitors will be driven out of business or forced to combine
resources in the same way as the profit-makers.

For whom The ‘for whom’ question is concerned with the distribution of
goods after production. How is the pie divided? In a free market
economy, production and distribution are closely linked, because
incomes are generated as goods are produced. People get paid
according to their productivity; that is, a person’s income reflects
the value that the market system places on that person’s resources.
Since income largely determines one’s share of the output ‘pie’,
what people get out of the free market economy is based on what
they put into it.

KEY POINTS 2.1

* We can illustrate and simplify the different types of economic
systems by looking at two extremes: the free market model at one end
of the scale and the centrally planned model at the other.

* The key attributes of a free market (model) economy are (a) limited
government involvement, (b) individuals and producers express their
desires through the price system, and (c) free enterprise—producers,
consumers and resource owners all have complete freedom of choice
over the range of products bought and sold.

* A free market economy is also called a market or capitalist economy.
* Any economic system must answer three questions. What will be

produced? How will it be produced? For whom will it be produced?

THE CENTRALLY PLANNED MODEL

A centrally planned system (also referred to as a command economy) is typically
characterised by a dominant government sector, coupled with the common
ownership of resources. In other words, there is a central planning authority that
takes the place of the price mechanism in allocating resources. The precise
nature of a central planning authority depends upon the political system
governing the economy. Indeed, it is worth noting that the terms ‘socialist’ and
‘communist’ properly refer to political systems and not economic systems. In fact,
a right-wing dictatorship could operate a centrally planned economic system as
effectively as a left-wing commune.

The common motivation for having a centrally planned system is the
conviction that government commands are more likely to produce the ‘right’ mix
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of output, while the market mechanism may seem to operate in favour of the rich.
Central planning creates the opportunity to direct resources to the society’s most
pressing needs. As the respected American economist J.K.Galbraith once
observed, one of the few saving graces of the disintegrating communist
economies is that nearly everyone has some kind of home, whereas many
capitalist economies have not yet resolved the problem of providing affordable
housing for the poor.

The flow diagram in Figure 2.3 outlines what a centrally planned system
might involve. The three-stage process shown is a simplification of a
bureaucratic reality. For instance, at stage one, various planning committees would
exist to consider specific economic sectors and/or geographic areas. Similarly, at
stage two, production targets and wages would be ‘negotiated’ with factory
officials, workers, management and others involved in the chain of production.
Finally, by stage three, the plans often become fraught with many difficulties, to
the extent that there may be shortages and/or surpluses. 

In today’s market driven, global culture, such a system may seem hard to
imagine, but it was used for more than 60 years from 1928 onwards when Stalin
introduced Russia’s first Five-Year Plan. For example, the State Planning
Committee (Gosplan) in the former Soviet Union used to make sure that all
construction projects identified the required quantity of labour, plant and
materials. Then, all the plant and material requirements from projects due to come
on stream in each region within a five-year period were added together. This
enabled the planning committee to place the necessary orders with state

Figure 2.3 The general principles of a centrally planned economy

For such a system to work, the resources need to be centrally owned and controlled.
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contractors, material suppliers and plant production factories. Understandably
this system was typified by cost estimating problems and over-employment,
because in a planned economy there is no competition—no tendering—no risk
and little chance of being laid-off work.

Today, many of the large, previously centrally planned, nation state economies
are involved in a transition towards market-oriented systems—and this will be
reviewed in the next section on mixed economies. This transition is not without
problems, however, as much is still influenced by the old regime of the centrally
controlled plan. There is a kind of culture shock as a withdrawal of the ‘visible
hand’—as Rod Sweet (2002) refers to the planners and tweakers of a command
economy—leads to the need to interpret the signals of the ‘invisible hand’ of the
free market. In terms of the construction sector, this involves acquiring new
skills to manage time, cost and quality. 

Summary: What? How? For Whom?

What In a centrally planned economy, the collective preference and
wisdom of the central planners ultimately determines what is
produced.

How The central planners decide on the methods of production. This
means that they need to know how many resources to allocate to
each industry, many of which interrelate.

For whom The relative rewards that people get are set by the central planners
rather than the market. Thus market forces are not all important in
determining factor rewards. There may be more opportunity to
achieve some kinds of equality.

KEY POINTS 2.2

* The centrally planned (model) economy relies on government
commands rather than decentralised markets. It is also referred to as a
command economy.

* The key attributes of a centrally planned (model) economy are (a) the
government owns and controls most of the resources, (b) a planning
committee identifies production targets, (c) the rewards for producing
are usually set by the state rather than the market, and (d) there is a
desire to achieve the ‘right’ mix of output.

* In any centrally planned system there are problems co-ordinating the
different sectors.
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* The difficulties of formulating and implementing the central plans
have caused many command economies to introduce the market
mechanism.

THE MIXED ECONOMY

The two economic systems introduced in this chapter do not exist in a pure form.
The economic models used are simplified representations of the real world. In
practice, most economic systems are far more complex; countries are neither
purely free market nor purely planned. In the complex setting of everyday life,
all nations have a mixed economy. Economists do not, therefore, study systems
in which the activities of consumers and producers interact freely through a
market or simply according to government plans. Economists study systems that
contain mixtures of private decision-making and central organisation; the private
decisions (being made in response to market forces) exist alongside the
centralised controls of state legislation and economic plans.

One way of comparing the range of economic systems that presently exist in
the world is to imagine them located on a wide spectrum (similar to that in
Figure 2.1). In theory, each nation could be positioned according to the
proportion of resources owned by the public and private sectors. The nations that
have a high proportion of government owned resources would be located close to
the centrally planned model, and those dominated by privately owned resources
would be located at the other extreme near to the free market model. Such an
exercise illustrates that all economies of the real world are mixed economies;
some may come close to one or other of the economic models, but no nation fits
precisely into the pure planned or pure free market category. During the last two
decades there has been considerable movement along the spectrum. Indeed, we
do not actually show the position of any countries in Figure 2.1, because as soon
as the economies are located, their position seems out of date.

In general terms the transition economies, such as China and the states of the
former Soviet Union, have shifted slowly away from the pure centrally planned
model, while many European economies (particularly Britain) have moved
closer towards the free market model under the influence of privatisation and
deregulation. But the transition is rarely smooth. For example, the United
Nations Economic Survey of Europe carried out each year presents mixed
messages in its regular rigorous review of the transition economies. In the 2000
edition it reported that employment in the construction sector fell by an average
of 40 per cent between 1990 to 1998 in most Eastern Europe and Baltic States. A
significant reason for this decline was the considerable fall in housing and
infrastructure construction by the public sector. But it was also suggested that
some of the decline could be explained by increases in productivity due to
technology and improved management practices (UN 2000:110).
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The transition of command economies since the Berlin Wall fell in November
1989 has attracted considerable coverage in both the news media and academic
literature, as economies shifting towards free market systems reflect changes in
national aspirations and culture. Both Russia and China, for instance, have tried
to harness some of the efficiency of the market mechanism in an attempt to raise
the living standards of the Russian and Chinese people and, consequently, the
government’s role in these nations has been reduced in recent years. These
changes have not gone unchallenged. For example, China rejected restructuring
if it meant destroying the socialist principles upon which the country was built.

In the UK the mix of public sector and private sector activity has varied over
time because of the differing philosophies that the main political parties have
adopted towards state intervention. For much of the post-war period the
desirability of less or more public ownership of industry lay at the heart of the
political divide between the Labour and Conservative parties. In more recent
years, however, both have become strongly in favour of extending the principles
of the market and the political divide has blurred. Indeed, some kind of economic
consensus based on market forces seems to be emerging and this has changed the
political climate. As Samuelson and Nordhaus (2001:xvii) observe ‘the first half
of the century was marked by two world wars and one great depression, the last
half has been one of virtually uninterrupted growth of living standards and the
spread of free markets, democracy and personal freedoms to many corners of the
globe’. Clearly, much can be attributed to the power of the market and the leitmotif
for the foreseeable future seems to be an increasing reliance on unregulated
private actions by individuals and companies in the hope that they will resolve the
difficult questions of allocating resources efficiently.

KEY POINTS 2.3

* In reality all economies are mixed economies, since clements of
private markets and state coexist in all nations.

* It is the degree of market orientation, or of state intervention, that
distinguishes one economic system from another.

* Economies of the world are in a state of flux and political views
will continue to bring change.

* The current preference is for systems of resource allocation to be
market led.

EQUITY, EFFICIENCY AND THE ENVIRONMENT

Much of the opposition that exists to market reforms relates to questions
concerning the environment and the issue of social justice. There are certainly
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many environmental problems and social inequalities spawned by the market
mechanism. For example, those with the greatest wealth have most ‘votes’ about
what is produced, while those with no incomes, if left to fend for themselves, get
nothing. On the other hand, the market mechanism does provide an efficient
system of communication between producers and consumers that effectively
signals ‘what’ to produce and ‘how’. It does, however, fail to capture common
goods such as environmental pollution.

Since the United Nations Conference on Environment and Development at the
1992 Earth Summit in Rio de Janeiro set the stage for sustainable development
and related issues, the ideas and concepts lying beneath equity, efficiency and
the environment have taken on an increasing significance. The basis of any
sustainable development agenda, in any sector of the economy, must involve a
mutual consideration of the business case, the wider community and the natural
environment. Any sustainable outcome, satisfying the stakeholders representing
these three interests simultaneously (whose needs often conflict) could genuinely
be described as an ‘elegant solution’. An important proposition of this text is that
such a solution depends upon economics—as ultimately any policy that is fully
sustainable boils down to questions of resource allocation.

Efficiency

In economics, efficiency is mainly concerned with resolving the questions of
‘what’ to produce and ‘how’. The concept is accordingly often divided into two
parts— productive efficiency and allocative efficiency, both of which are
satisfied in a pure free market economy. 

PRODUCTIVE EFFICIENCY

Productive efficiency means using production techniques that do not waste
inputs. Expressed in the language of policy documents concerning sustainability,
it means increasing growth rates while reducing the use of resources. In any free
market economy businesses will never waste inputs. A business will not use 10
units of capital, 10 units of labour and 10 units of land when it could produce the
same amount of output with only 8 units of capital, 7 units of labour and 9 units
of land. Productive efficiency therefore refers to output that is produced at the
lowest possible cost. During the last decade, for example, the increasing use of
prefabricated components on site has enabled improvements in construction
productivity—as this has encouraged greater levels of output with fewer
workers. These developments depend upon managers responding ‘correctly’ to
the various input prices facing them. The more expensive the inputs, the more
incentive managers have to economise. The market signals, therefore, ‘how’
production should technically occur.
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ALLOCATIVE EFFICIENCY

This concept relates to maximising the total value (sometimes called utility) of
the available resources. That means that resources are moved to their highest-
valued uses, as evidenced by consumers’ willingness to pay for the final
products. The process of demand and supply guides resources to their most
efficient uses. Individuals, as business people looking after their own self-
interest, end up -consciously or unconsciously—generating maximum economic
value for society. ‘What’ is produced, therefore, should involve no welfare
losses; the utility of all groups in society should have been considered.

Equity

Equity does not, in its economic sense, simply mean equality. In this discipline,
equity relates to fairness and social justice. From an economist’s point of view,
therefore, discussions of equity become closely related to considerations of
sustainability such as respecting and treating stakeholders fairly—the ‘for
whom’ question. Equity may also be broken down into two parts, horizontal
equity and vertical equity, both of which depend upon government
intervention.

HORIZONTAL EQUITY

This concept involves treating people identically. For example, a government
policy of horizontal equity would support and promote equal opportunities
between people of identical qualifications and experience, regardless of race or
gender.

VERTICAL EQUITY

This concept is more contentious since it is concerned with being ‘fair’. Vertical
equity is about reducing the gap between the ‘haves’ and the ‘have-nots’. It can
involve governments providing targeted support to specific categories of people.
For example, it may involve taxing the rich more heavily to provide services to
support the poor. 

It is clear from the explanations above that equity and efficiency often
conflict. In fact, they may be as far apart as the two economic models with which
we began this chapter. This is illustrated in Figure 2.4 by employing a similar
spectrum to that of Figure 2.1. This time, in the extreme left-hand box we have
located the concept of equity and in the extreme right-hand box the concept of
efficiency.

The implication is that to foster efficiency free market behaviour should be
encouraged and, conversely, to achieve equity requires more government
intervention. It is the trade-off between these two qualities that, to some extent,
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accounts for the changes that nations are experiencing with their economic
systems. The equity-efficiency trade-off certainly explains why all nations have
mixed economies. As The Economist (2002a:9) commented on George Brown’s
sixth budget: ‘His vision is of a Britain which sits mid-way between America
(enterprise) and Europe (fairness), allowing business to grow fast while
providing its people with good social services.’

Environment

Compounding the two way trade-off between efficiency and equity is the
environment. The agenda of sustainability has significantly raised its profile. As
the media continually reminds us, seas are being polluted, forests devastated,
species are becoming extinct, rain is acid and the ozone layer is vaporising.
These environmental issues are usually considered as market failures and will be
dealt with fully in Chapter 10. They need to be introduced here, however, as they
are central to understanding sustainability and implicated in all the resource
allocation questions of ‘what’, ‘how’ and ‘for whom’.

In economics, environmental goods and services are often discussed as a
means of highlighting common problems of resource allocation regardless of the
system. The explanation relies upon distinguishing between two categories of
cost: private costs and external costs. 

PRIVATE COSTS

These are the market costs of an individual’s actions that are known and paid for
directly. For example, when a construction business has to pay wages to site
workers, it knows exactly what its labour costs are. When it has to buy materials
or build a factory, it knows quite well what these will cost. Similarly, if
individuals have to pay for car repairs, shoes or concert tickets, they know
exactly what the cost (market price) will be. In short, private costs are those
borne solely by the companies or individuals who incur them. They are ‘internal’
in the sense that a firm or household must explicitly take account of them.

Figure 2.4 A spectrum showing the trade-off between equity and efficiency

Following the format of Figure 2.1, we now show in the box on the right the concept of
efficiency and, on the left, the concept of equity. Ghosting through are the original
economic systems that were located in the boxes—these help to explain why the qualities
of equity and efficiency experience a trade-off relationship.
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EXTERNAL COSTS

These are not so straightforward, as they represent the costs of actions borne by
people other than those who commit them. They are also referred to as third-
party or neighbourhood costs. For example, consider the situation in which a
construction business dumps waste products from its building site into a nearby
river or in which an individual litters a public park or beach. Obviously, a cost is
involved in these actions. When the construction firm pollutes the water, people
downstream suffer the consequences. They may not want to swim in or drink the
polluted water. The pollution may also ruin the prospects for fishing. In the case
of littering, the people who come along after litter has cluttered the park or the
beach are the ones who bear the costs. In other words, the creator of cost is not
necessarily the sole bearer of that cost. The individual or firm does not
internalise all costs—some external ones are overlooked.  

Environmental problems may be described as situations in which the external
costs exceed private costs. This is difficult for either market or command
systems to control. The problem is that some collective resources are taken for
granted—and the full costs of the economic activity are not accounted for, only
the smaller private costs relating to some of the resources. This is neither efficient
nor fair, and environmental problems can therefore be regarded as sitting
midway on the spectrum of economic systems shown in Figure 2.5. As a
consequence, society looks to governments to limit the divergence between
external and private costs in order to prevent an over-allocation of resources and
to protect the natural environment.

A recurring theme of this text involves studying how the construction industry
can simultaneously embrace environmental, social and business concerns. Hence

Figure 2.5 The trade-off between equity, efficiency and the environment

Adding the environment to the spectrum showing the trade-off between equity and
efficiency brings in a third dimension which does not particularly lend itself to the market
or command system. In effect, the problem is triangulated, and meeting all three criteria
simultaneously is a difficult challenge.
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we shall, implicitly and explicitly, revisit the three strands of efficiency, equity
and environment several times before reaching the concluding chapter of the
book— which reviews the possibility of the construction industry becoming
sustainable.

KEY POINTS 2.4

* Ideas relating to efficiency, equity and the environment have gained
validity since the sustainable development agenda has increased in
importance.

* There are two concepts of efficiency: productive efficiency—when
inputs are not wasted; and allocative efficiency—when resources are
employed in their highest-valued uses.

* There are two concepts of equity (or fairness): horizontal equity—
equality of opportunity; and vertical equity—actions to achieve social
justice or fairness.

* A free market system encourages efficiency and a centrally planned
system promotes equity,

* There are two concepts of cost: private costs—the costs to the first
party; and external costs—the costs to third parties. The prevalence of
environmental problems can be explained by the fact that external
costs can be ignored or overlooked by those considering just private
costs.

* Problems relating to the environment seem to pervade both free
market and centrally planned systems of resource allocation.

* A recurring theme of this text is sustainable construction, which
depends upon the industry embracing the three concerns of efficiency,
equity and the environment.
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3
The The Market The Market Mechanism

In Chapter 2 we emphasised that a central tenet of almost any modern economic
system is a strong belief in the market mechanism (see Key points 2.1 and 2.3).
We also began to recognise that the forces of supply and demand are closely
associated with this mechanism. This was highlighted in Figure 2.2. To interpret
market signals perceptively—whether in the construction industry, building
materials sector, property market or whatever—it is necessary to consider the
price mechanism in more detail. We now begin to elaborate our understanding of
the price mechanism. We can define it more fully as:

an economic system in which relative prices are constantly changing to
reflect changes in supply and demand for different goods and services.

The price mechanism is synonymous with the term market mechanism.
The forces of supply and demand are all encompassing within the market

economy. Even before any good or service can be produced, the various factors
of production need to be employed and their prices are affected by supply and
demand. The forces of supply and demand bring together producers and
consumers in such a way that appropriate goods and services are produced and
appropriate incomes are rewarded. To highlight this interrelationship between
supply and demand in different markets, we first consider an overview of a
market-based economy.

PRODUCT & FACTOR ALLOCATION IN A MARKET
ECONOMY

Figure 3.1 (see page 42) displays how the wishes of producers and consumers are
‘signalled’ by the price mechanism. To begin with factor markets: consumers
(households) supply their economic resources (factors of production) to firms
that demand these resources to undertake productive activity. This is shown in
the top half of Figure 3.1. The supply and demand of these factors (resources)
determine the prices paid for them in the particular sector in which they are put
to economic use. Householders receive differing levels of wages for their labour
input, interest for the capital services they provide, rents for the land that they



own and profits for their entrepreneurial abilities, according to the sector
supplied.

In the product market, a similar scenario exists: firms supply various goods
and services according to consumer demand. Again, it is the market price that
balances the two parties’ interests. This is shown in the bottom half of
Figure 3.1.

Price Signals and Self Interest

For a market economy to function effectively, it is important that every
individual is free to pursue ‘self interest’. Consumers express their choice of
goods or service through the price they are prepared to pay for them—in their
attempts to maximise satisfaction. Producers, and owners of resources (and for
most people this is their own labour power), seek to obtain as large a reward as
possible in an attempt to maximise profit.

If consumers want more of a good than is being supplied at the current price,
this is indicated by their willingness to pay more to acquire the good—the price
is ‘bid up’. This in turn increases the profits of those firms producing and

Figure 3.1 Product and factor allocation via the price mechanism

In this simplified model there are two sectors to the economy. Households supply their
services—labour, capital, land and entrepreneurial skills—to firms that demand them for
production. The prices paid in the form of wages, interest, rent and profit are the
balancing items that determine factor allocation. Firms supply goods and services to
households that demand them. Again, prices provide the balancing items that determine
product allocation.
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supplying the good—and the incomes paid to the factors producing that good
increase. As a result, resources are attracted into the industry, and supply
expands.

On the other hand, if consumers do not want a particular product, its price will
fall, producers will lose money and resources will leave the industry. This is
precisely what happened in the ‘new build’ market during the early 1990s. The
demand for new houses declined and prices fell; as a result, producers either
concentrated on other construction work or went bankrupt. Consequently,
between 1990 and 1993, the completion of new homes fell by over 50 per cent.

In simple terms, therefore, the price system indicates the wishes of consumers
and allocates the productive resources accordingly. Or, in the terms we used in
Chapter 2, the price mechanism determines what is produced, how it is produced
and for whom is it produced. Now we shall examine how well these general
principles apply to the UK construction industry 

Price Signals in the Construction Industry

According to the Department of Trade and Industry register of private
contractors more than 164,000 firms make up the construction industry. This
makes the market rather fragmented and very distinct from manufacturing. In the
manufacturing sector there are usually a few firms producing a similar product
that can be freely examined before purchase. In construction the opposite seems
to apply—and a construction project usually involves many small firms
combining their skills on site to produce a ‘unique’ specified product. This
process means that the construction industry tends to be less efficient than
manufacturing.

The reason individuals and businesses turn to markets to conduct economic
activities is that markets generally reduce the costs of trading. These costs are
called transaction costs because they are part of the process of making a sale or
purchase. Economists define transaction costs as all of the costs enabling
exchanges to take place. They include the cost of being informed about the
qualities of a particular product, such as its availability, its durability record, its
servicing facilities, its degree of safety, and so on. Consider, for example, the
transaction costs in shopping for a new computer. These costs include phone
calls or trips to sellers in order to learn about product specifications and prices,
and subsequently there is the cost of negotiating the sale and, potentially, the
cost of enforcing the contract should the machine fail to operate. In a purely
theoretical or highly organised market these costs do not exist, as it is assumed
that everybody has access to the knowledge they need for exchange to take
place.

In the context of construction, however, these transaction costs are significant
and go some way to explaining the adversarial nature of competition within the
industry. A particular problem is the fact that often the product that is being
created by a construction firm does not exist before the exchange is made. The
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product has to be precisely specified to assure the quality and quantity before an
exchange can be agreed. And, complicating matters, firms will offer the product
at differing prices. Consequently, contractual costs arise to clarify what is
expected and to cover any contingencies in the proceedings, such as what
happens if the work is handed over late, over price or fails to meet the anticipated
quality. Gruneberg and Ive (2000) have identified six types of transaction costs
that anyone demanding the services of a construction firm may have to meet.
These transaction costs are summarised in Table 3.1 (see page 44).

Some economists argue that the increased use of electronic communication
will reduce transaction costs both between businesses and between businesses
and consumers. In fact, there is an ongoing academic debate about the
significance of the new economy and its implications for B2B (business to
business) and B2C (business to consumers) transactions. At present the
construction industry does not effectively feature in this debate, as e-commerce
has made little impact on the way construction firms communicate with one
another or with their customers. High transaction costs, therefore, are destined to
remain a hurdle to the efficiency of the modern construction industry working
within a market context and we will revisit elements of this debate in Chapter 6. 

Table 3.1 Transaction costs which affect construction

Search costs The cost of having to find out what is on offer

Specification costs To clarify precisely what is required to assure the desired quantity
and quality

Contract costs The cost of finding or creating conditions of contract to clarify
what is expected and cover contingencies

Selection costs The cost of choosing the best tender

Monitoring costs To measure and control price, timing and quality

Enforcement costs The legal bills relating to breached contracts

Source: Adapted from Gruneberg and Ive (2000:123–4)

A belief in the importance of market signals dates back to the classical
economists. They emphasised how prices and wages continually adjust to keep
the general levels of supply and demand in balance. In fact, their belief in market
forces was so strong that for a significant historical period economists
recommended that the management of an economy could simply follow a laissez
faire approach. Milton Friedman, a modern exponent of the market mechanism,
strongly argued that the need for government intervention is minimal—as
governments are only needed to provide a forum for determining the rules of the
game and to act as an umpire to assure the rules are enforced. Interestingly, when
this classical approach was first challenged, during the depression of the 1930s,
construction was one of the first sectors that governments chose to manipulate.
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KEY POINTS 3.1

* The price mechanism is synonymous with the market mechanism.
* The forces of supply and demand in factor and product markets are

reconciled by price (see Figure 3.1).
* Price movements provide the signals that freely responding

individuals interpret, determining what is produced, how it is
produced and for whom it is produced.

* Transaction costs are costs associated with exchange.
* Transaction costs are significant within the construction industry,

and this reflects the fragmented and adversarial nature of firms
involved in the process.

* Recognition of the importance of the market mechanism dates back
to the classical economists.

 

GRAPHICAL ANALYSIS

Analysis of the price (market) mechanism has played a significant role within the
history of economics. As far back as 1776, Adam Smith wrote in The Wealth of
Nations about the ‘hidden hands’ of supply and demand determining market
prices. Since then a standard part of any economics course has involved the study
of supply and demand graphs. This is probably because it is easier to communicate
an idea visually—as the saying goes ‘a picture is worth a thousand words’. A
supply and demand graph enables the relationship between price and quantity to
be explored from the consumers’ (demand) perspective and the producers’
(supply) perspective. The standard layout of each axis is shown in Figure 3.2.

Using the labelled axis in Figure 3.2 can you determine what the pattern of
demand in relation to the price would look like? To put the question in more
formal terms, can you plot a demand schedule? Clearly, as the price of a
commodity rises, the quantity demanded will decrease and as the price falls, the
quantity demanded will increase. That is, from the demand side there is an
inverse relationship between the price per unit and the quantity purchased:
higher prices lowers (that is, cause smaller quantities of) demand. This is because
consumers seek to maximise their satisfaction and get best value for money. 

Using the labelled axis in Figure 3.2 can you determine what the pattern of
supply in relation to price would look like? To rephrase the question in more
formal terms, can you plot the supply schedule? Clearly, as the price of a
commodity rises the quantity supplied will increase and as the price falls the
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quantity supplied will decrease. That is, from the supply-side there is a direct
relationship between the price per unit and quantity sold: an increase in price
usually leads to an increase in the quantity supplied. This is because suppliers
seek to maximise their profit and get the biggest possible return for their efforts.

As suggested, these basic principles seem easier to appreciate when plotted on
a graph. See if you agree by considering Figure 3.3.

Three Qualifying Remarks

Economists have devised various methodological procedures to give their
statements rigour and academic value. Three of these small but important
techniques need to be highlighted especially as textbooks often fail to constantly
enforce them.

PER PERIOD OF TIME

On the horizontal axis of Figure 3.2 and 3.3 we ended the statement with the
qualification per period of time. This is to highlight that supply or demand is a
flow that takes place during a certain time period. Ideally, the time period should

Figure 3.2 The axes of a supply and demand graph

On the vertical axis it is customary to plot the price per unit. On the horizontal axis we
plot the quantity demanded and/or supplied per period of time.
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be specified as a month, year, week, or whatever. Without a time dimension, the
statements relating to quantity become meaningless.

CETERIS PARIBUS

The second qualifying remark relates to the Latin phrase ceteris paribus, which
means other things being equal or constant. This is an important assumption to
make when dealing with a graph showing two variables. For example, price is not
the only factor that affects supply and demand. There are many other market
conditions that also affect supply and demand and we cover these in Chapters 4
and 5. In the exercise above, constructing Figures 3.2 and 3.3, we assumed
ceteris paribus. We did not complicate the analysis by allowing, for example,
consumers’ income to change when discussing changes to the price of a good. If
we did, we would never know whether the change in the quantity demanded or
supplied was due to a change in the price or due to a change in income.
Therefore, we employed the ceteris paribus technique and assumed that all the
other factors that might affect the market were held constant. This assumption
enables economists to be more rigorous in their work, studying each significant

Figure 3.3 A simple supply and demand diagram

The demand curve displays the fact that the quantity demanded falls as the price rises. The
supply curve displays the converse relationship: that the quantity supplied rises as the
price rises.
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variable in turn. The ceteris paribus assumption approximates to the scientific
method of a controlled experiment.

SUPPLY AND DEMAND CURVES

When using supply and demand curves to illustrate our analysis, they will
frequently be drawn as straight lines. Although this is irritating from a linguistic
point of view, it is easier for the artist constructing the illustrations and
acceptable to economists, since the ‘curves’ very rarely refer to the plotting of
empirical data. It is worth noting, therefore, that so-called supply and demand
‘curves’ are usually illustrated as straight lines that highlight basic principles.

KEY POINTS 3.2

* On a supply and demand graph, the horizontal axis represents quantity
and the vertical axis represents the price per unit.

* Supply and demand curves illustrate how the quantity demanded or
supplied changes in response to a change in price. If nothing else
changes (ceteris paribus), demand curves show an inverse
relationship (slope downward) and supply curves show a direct
relationship (slope upward) as shown in Figure 3.3.

* To understand the premise upon which supply and demand diagrams
are drawn, it is important to remember three criteria: (a) the time
period involved, (b) the ceteris paribus assumption and (c) the shape
of the ‘curves’.

 

THE PRICE IS RIGHT

Look again at Figure 3.3: inevitably there is a point at which the two curves must
cross. This point represents the market price. The market price in Figure 3.3 is P
and this reflects the point where the quantity supplied and demanded is equal,
namely point Q.

At price P the market clears. There is no excess supply; there is no excess
demand. Consumers and producers are both happy. Price P is called the
equilibrium price: the price at which the quantity demanded and the quantity
supplied are equal.

Most markets tend towards an equilibrium price, including the labour market,
housing market, foreign exchange market, drainpipe market, or whatever. All
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markets have an inherent balancing mechanism. When there is excess demand,
price rises; and when there is excess supply, prices fall. Eventually a price is
found at which there is no tendency for change. Consumers are able to get all
they want at that price, and suppliers are able to sell the amount that they want at
that price. This special market concept is illustrated in Figure 3.4.  

The Concept of Equilibrium

The concept of equilibrium is important in economics and we will be referring to
it in different markets and in different contexts as we study the economy.
Equilibrium in any market may be defined as:

Figure 3.4 The determination of equilibrium price

In this example, the equilibrium price for each new flat is £100,000 and the equilibrium
quantity is 2,000 units. At higher prices there would be a surplus: flats would be in excess
supply and they will remain empty. For example at £150,000 the market would not clear;
there needs to be a movement along the demand curve from H to E and a movement along
the supply curve from h to E. These movements necessitate the price to fall. At prices
below the equilibrium, there would be a shortage: flats would be in excess demand and
there would be a waiting list. For example, at £50,000 the price would rise, reducing the
demand from F to E and supply from f to E. This market will tend to settle at a price of
£100,000.

 

54 CONSTRUCTION ECONOMICS: A NEW APPROACH



a situation in which the plans of buyers and the plans of sellers exactly
mesh.

Equilibrium prevails when opposing forces are in balance. In any market, the
intersection of a given supply curve and a given demand curve indicates the
equilibrium price. If the price drifts away from this equilibrium point—for
whatever reason—forces come into play to find a new equilibrium price. If these
forces tend to re-establish prices at the original equilibrium point, we say the
situation is one of stable equilibrium. An unstable equilibrium is one in which
if there is a movement away from the equilibrium, there are forces that push
price and/or quantity even further away from this equilibrium (or at least do not
push price and quantity back towards the original equilibrium level).

The difference between a stable and an unstable equilibrium can be illustrated
with two balls: one made of hard rubber, the other made of soft putty. If you
squeeze the rubber ball out of shape, it bounces back to its original form. On the
other hand, if you squeeze the ball made of putty, it remains out of shape. The
former illustrates a stable equilibrium and the latter an unstable equilibrium.

Now consider a shock to the system. The shock can be shown either by a shift
in the supply curve, or a shift in the demand curve, or a shift in both curves. Any
shock to the system will produce a new set of supply and demand relationships
and a new price-quantity equilibrium. Forces will come into play to move the
system from the old price-quantity equilibrium to a new one. Now let us consider
a specific example in the housing market.

A Change in the Conditions of the Market

To illustrate the dynamics of the market imagine what might happen if mortgage
interest rates rise, while other things remain constant. This will reduce the
demand for owner-occupied property at each and every price. This decrease in
demand is shown in Figure 3.5 (see page 50) in the traditional economist way, by
shifting the demand curve to the left from D1 to D2. If property prices now stay at
P, consumers will only demand Qa while suppliers (sellers) will continue
providing Q. Consequently there will be an excess amount of supply in the
market place equal to Q—Qa. However, providing prices are allowed to move to
make the amounts supplied and demanded equal again, suppliers will be able to
off-load vacant properties by reducing their prices. As the price falls consumers
will become interested in buying and demand will increase. Consequently a new
equilibrium price will be arrived at. This new price is P1 in Figure 3.5 and the
new quantity being demanded and supplied will now be equal at Q1.

The shifting of the demand curve (such as in Figure 3.5) only occurs when the
ceteris paribus assumption is violated. In other words, the curves only shift to a
new position when the market conditions change. We will explore these ‘shifts’
in more detail in the next two chapters. 
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A CLOSING NOTE

Finally, to complete our introductory overview of market forces, we also need to
recognise the existence of market failure. So far we have not assumed any
market distortions. For example, we have assumed that labour will move freely
to wherever work is most profitable and consumers will buy whatever they desire
in freely determined markets. Yet, in reality, monopolies, oligopolies, subsidies,
trade unions, externalities, high transaction costs and other market imperfections
distort the situation. We shall be examining these issues in more detail in
Chapter 10. But they are worth bearing in mind throughout the book, especially
as our analysis is also concerned with how modern economies can manage to
achieve construction that is sustainable, and these imperfections tend to create a
gap between theoretical solutions and market-driven practice. 

Figure 3.5 Changing market conditions lead to a new equilibrium price

The leftward shift of the demand curve indicates that consumers are now willing and able
to buy fewer properties in every price range due to the increase in mortgage rates. The
excess supply of properties on the market at the old price P causes a new equilibrium to
be found at the lower price P1, at which the quantity demanded and quantity supplied are
once again found to be equal.
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* When we combine demand and supply curves, we find the equilibrium
price at the intersection of the two curves. At the equilibrium price
there is no tendency to change, the market clears (see Figure 3.4),

* Equilibrium exists whenever the separate plans of buyers mesh
exactly with the separate plans of the sellers. Price points the buyers
and sellers in the right direction.

* If conditions in the market change, the relevant curve shifts and a new
equilibrium position is established (see Figure 3.5).

* Market failures exist, and market distortions form an important
consideration when setting any agenda aimed at achieving
sustainability.

 

THE MARKET MECHANISM 57

KEY POINTS 3.3



4
The Theory of Demand

As suggested in the previous chapter and reviewed in Key points 3.1 the
concepts of supply and demand are the basic building blocks of economics,
whether the outcomes are sustainable or not. In this chapter, we focus
specifically on demand and in the next chapter we deal with supply.

When economists speak of demand they mean effective demand. Effective
demand is money backed desire. It is not the demands of a crying baby or of a
spoilt child wanting and grabbing at everything it sees. Demand from an
economist’s point of view is real, ‘genuine’ demand backed by the ability to
make a purchase. It is distinct from need. For example, in 2002 the total number
of households in England needing accommodation exceeded the total number of
homes in the housing market. Only those who had sufficient means to ‘demand’
accommodation—that is, they could afford to buy or rent at market prices—were
confident of securing somewhere to live. This anomaly explains the number of
homeless people living in bed and breakfast hostels at a cost to the government.  

THE BASIC LAW OF DEMAND

We already established in the last chapter (for example see Key point 3.2) that a
demand curve has a negative slope. It moves downward from left to right. This is
illustrated in Figure 4.1.

The shape of the demand curve for most goods or service is not surprising
when one considers the basic law of demand. This may be stated formally as:

at higher prices, a lower quantity will be demanded than at lower prices
(and vice versa), other things being equal.

The law of demand, therefore, tells us that the quantity demanded of a product is
inversely related to that product’s price, other things being equal.

To continue with this analysis, we must consider the ‘other things being equal’
phrase more carefully. Clearly, demand is not only affected by price. As already
implied in Chapter 3, it is easy to see that other factors may also affect demand.
The demand curve shown in Figure 4.1 may shift to another position. Conditions
in the relevant market may change significantly enough to cause consumers to



change the quantity demanded at each and every price. For instance, imagine
that Figure 4.1 represents the demand curve for a product of the construction
industry. What events may cause more or less demand for that product at every
price?

DEMAND IN THE CONSTRUCTION INDUSTRY

The determination of demand for goods and services produced by the
construction industry is a complicated process. This is partly due to the size,
cost, longevity and investment nature of the products and partly due to the broad
range of what constitutes construction activity. This will become clearer as we
consider factors affecting demand for various sectors of the industry.

Demand for Housing

At the beginning of the new millennium there were in excess of 25 million
households in the UK. A large majority of these 25 million households could
afford to demand a home, but it is important to remember the introductory point

Figure 4.1 A standard market demand curve

The demand curve for most goods and services slopes downward from left to right, as the
higher the price, the lower the level of demand (other things being equal).
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about effective demand and avoid confusion between ‘need’ and ‘demand’. Each
household requires some kind of shelter—a flat, bungalow, terraced house,
maisonette, semi-detached house, cardboard carton, or whatever. The related
resources are allocated through the market mechanism and the public sector, or
through some mix of the two. It is difficult to envisage just one housing market.
Indeed, when statisticians discuss the UK housing market it is usual to
distinguish four sectors.

• The owner occupied sector—households ultimately own their properties,
once they have paid off a related mortgage.

• The local authority rented sector—housing stock is made available by the
local authority (council) at a subsidised rate from public funds.

• The private rented sector—private property is let at a market rent that is
deemed ‘fair’ to tenants and landlords. 

• The housing association sector—non-profit making organisations, many of
them charities, combine public and private funds to provide housing for those
in need. Since the Housing Act 1996, housing associations are increasingly
referred to as registered social landlords (or RSLs for short).

These four sectors have been listed in order of size according to the format used
to officially measure tenure in the UK. In general terms, however, it is sufficient
to understand that housing demand may be either for owner occupation or rent,
or for some combination via shared equity. We now consider the main factors
determining demand for housing within three main markets.

DEMAND FOR OWNER-OCCUPIED HOUSING

Most households in the UK, Ireland, Scandinavia, Australasia and much of
Europe demand homes to own and occupy. Nearly 70 per cent of the households
in the UK live in this form of tenure, and the relative size of the owner-occupied
sector in Spain (80 per cent), Ireland (76 per cent) and Finland (78 per cent) is
even larger. This form of ownership is generally supported by government
initiatives that encourage demand by making the process of home buying as fast,
transparent and as consumer friendly as possible. In the UK there have even been
tax incentives for owner occupation, in the form of a subsidy on mortgage
repayments offered regardless of income, though these have since been phased
out. The logic is that if people own the property that they occupy, they will
maintain it better. The feel-good factor derived from ownership makes the
transaction costs of choosing and funding worthwhile, especially as a house
provides an investment as well as a shelter. As you can imagine there are several
factors that determine the demand for privately owned housing, and in Table 4.1
we identify the main ones.
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Table 4.1 Factors affecting demand for owner-occupied housing

The current price of housing

The price of other forms of housing

Income and expectations of change

Cost of borrowing money and expectations of change

Government incentives such as tax benefits

Demographic factors such as the number of households

Price of associated goods and services, such as maintenance, furniture,
council tax, insurance, etc.

DEMAND FOR PRIVATELY RENTED HOUSING

Since the Second World War there has only been a small market demand in the
UK for privately rented accommodation. At present no more than 10 per cent of
UK households demand this type of accommodation. This is in direct contrast
to some European economies where as many as 40 per cent of households are
living in private rented accommodation. There has been a strong change in the
pattern of housing demand in the UK. At the beginning of the twentieth century,
people from all income levels routinely rented from private landlords. In 1915,
for example, 90 per cent of UK families lived in the private rented sector. This
change in the pattern of demand is closely associated with the supply drying up.
This happened following the introduction of rent controls by government; these
imposed a ceiling on rents—and created a big disincentive for landlords. As a
result, current demand is mainly met by small-scale individual landlords who
maintain and manage properties in their spare time. In an attempt to reverse this
trend, the private rented sector in the UK has been largely deregulated in recent
years.

In general, the market in private housing to rent varies greatly from country to
country for a number of cultural and economic reasons. The main economic
factors affecting the demand in this sector are listed in Table 4.2.

Table 4.2 Factors affecting demand for privately rented housing

Current rent levels and expectations of change

Income distribution—which determines affordability

The cost of borrowing and expectations of change

The law on rents and security of tenure

Demographic factors, such as household formation

The price of owner occupation
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DEMAND FOR SOCIAL HOUSING

Housing provided by local authorities and housing associations is referred to as
social housing. The origins of social housing lie in the idea that governments
should pay a subsidy towards housing to make up for the shortage of
accommodation available to low-income families. In the UK during the 1980s
and 1990s—with both Conservative and Labour governments favouring free
market policies—much of the local authority housing stock has either been
transferred to housing associations to allocate, manage and maintain or sold to
tenants thereby transferring stock to the owner-occupied sector. A similar
process has been evident in the former Soviet Union, China, Czechoslovakia and
Poland where privatisation of the social housing stock has been a key feature of
the transition process.

However, the local authority and housing association sectors are still
significant. In fact, social housing still represents ‘home’ for 20 per cent of UK
households. The factors that determine the demand for this type of housing are
quite different from those driving demand for owner-occupied and privately
rented housing. The main factors of demand for social housing are listed in
Table 4.3. 

Table 4.3 Factors affecting demand for social housing

The current price (rent) of social housing

The price level of other forms of tenure

Assesment of need

Availability of finance, such as income-support and mortgages

Levels of government subsidy

Demand for Industrial and Commercial Buildings

We now consider the demand for a whole range of buildings, including offices,
factories, warehouses, hotels, garages, shops—in short, nearly all buildings
except houses. Industrial and commercial buildings are not required for their own
sake, but for the services they can provide. Consequently, demand for an
industrial or commercial building is based on factors related to the specific sector
in which the building will be used. Demand of this type is known as derived
demand.

Derived demand implies that buildings are rented or purchased not because
they give satisfaction, but because they can be used to produce goods or services
that can be sold at a profit. This is different from the factors affecting the demand
to buy a house. For example, in the months following the September 2001
terrorist attack on the World Trade Centre in New York global business
confidence was dented and the demand for industrial and commercial property in
the UK declined considerably.
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Investments in industrial and commercial building, therefore, depend on the
expectation that the buyers or renters—that is, businesses—will make profits in
the future. If business confidence is low, investment will not take place—even if
there is current demand for an increase in production or sales. The factors
affecting demand for industrial and commercial buildings are largely dependent
on the state of the economy, and business expectations concerning output and
profit. In other words, because demand is derived, it is dependent on many things
other than price. Some of the main factors of demand for this broad category of
industrial and commercial buildings are shown in Table 4.4.

Table 4.4 Factors affecting demand for industrial and commercial buildings

Technological developments

Changes in taste or fashion

Expected levels of cost, including interest rates

The state of the economy and government policy

Business confidence

The age-and condition of the existing premises

 

Demand for Infrastructure and Other Public Sector
Construction

We now consider demands for major infrastructure projects such as hospitals,
roads, schools, tunnels, prisons, museums, bridges, and police and fire stations.
These demands are created by large numbers of individuals who, left to their
own devices, are not able or willing to pay the market price for the desired
facility. In these cases, the government decides the level of service that should be
available. This does not mean that the public sector necessarily finances these
major infrastructure projects. In many countries public policy, or a lack of public
funds, means that the provision of these facilities has been transferred to the
private sector. Examples of private sector provision include toll motorways on
the Continent. In the UK, the private finance initiative (discussed in Chapter 6)
ensures that many facilities previously provided by the public sector are now
financed by the private sector.

The demand for these products is again largely derived. An excellent example
comes from China where recent highway construction has taken place alongside
the development of new cities, changing lifestyles and rapid economic growth. In
other words, China does not want highways per se, but it demands the modern
ways of transacting economic activity rather than rickety, congested local roads.

The demand for community oriented facilities can be judged on much the
same basis as industrial and commercial buildings. However, assessing the
demand for these products is even more complex as it also depends on the
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assessment of need and the funds available. Some of the main factors of demand
for this broad area of construction activity are shown in Table 4.5. In considering
these factors, one can understand the political difficulties of choosing which of
the various public needs should be transferred into effective demand.

Table 4.5 Factors affecting demand for infrastructure and public sector construction

Assessment of need—present and future

Availability of finance and levels of government subsidy

Government policy

The age and condition of the existing stock

Demand for Repair and Maintenance

The demand for the repair and maintenance of buildings and infrastructure cannot
be ignored, since it accounts for the biggest area of activity in the construction
industry. In the UK, for instance, it represents around 50 per cent of all
construction activity, and that does not account for the repair and maintenance
activities carried out by the informal, black market economy which probably
contributes significantly to meeting this type of demand.

Generally it seems that the poorer the country, in terms of GDP per capita, the
lower the proportion of construction work is repair and maintenance. This can
be explained by the fact that developed economies have greater stocks of
construction products—so there is less need to add to it by new building, but
there will be a greater need for repair and maintenance. Furthermore, as
countries develop they often become concerned with maintaining and protecting
their cultural heritage. In some cases, buildings are conserved even though it
would be cheaper to knock them down and build anew. This trend may become
more pronounced as the campaign for sustainability encourages the preservation
of non-renewable materials.

As a result, there are very many factors determining the level of demand for
repair and maintenance work, which embraces a wide range of activity. In
general terms the key determinants are listed in Table 4.6.

Table 4.6 Factors affecting demand for repair and maintenance

The current cost of

The cost of new building

Level of current income

Government policy associated with heritage and conservation, etc.

The age and condition of exciting stock (and its state of disrepair)

The ownership pattern, since owner-occupied property tends to be better
maintained
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A GENERALISED DEMAND EQUATION

If we carefully study the factors affecting demand in the various sectors of the
construction industry set out in Tables 4.1 to 4.6, we can quickly recognise some
general themes. For example, it seems that recurring determinants of demand are
the price of the good being considered, the price of related goods, the level of
income and government policy. Therefore, we can quickly move towards stating
a generalised tool for analysis.

Economic theory does not normally refer to just one sector of the economy.
The analysis is undertaken in such a general way that it can equally apply to any
sector. For example, the demand for any good is sometimes presented in the form
of a general equation as follows:

This is formally referred to as a demand function. It may look complicated but
it is only a form of shorthand notation. The demand function represents, in
symbols, everything we have discussed above. It states that Qn

d the quantity
demanded of good ‘n’ is f a function of all the things listed inside the bracket: Pn
the price of the good itself, Pn-1 the price of other goods, Y income, G
government policy, and…a host of other things. (The notation relating to the
basic demand function is set out in Table 4.7, see page 60.) These equations may
be adapted and extended as necessary to support the analysis of a specific sector.
For example, in our analysis earlier in this chapter, we were able to specify some
of the other determinants—the other things— because we identified what ‘n’
specifically represented. For example, we often referred to the age and condition
of the existing stock, and an assessment of need.

Table 4.7 Factors affecting the demand for any product

Pn The price of the product

Pn-1 The price of other products

Y Income

G Government policy

… A host of other things

KEY POINTS 4.1

* The basic law of demand is that as price rises, lower quantities are
demanded; and as price falls, higher quantities are demanded. There is
an inverse relationship between the price and the quantity demanded,
other things being equal (see Figure 4.1).

* In the construction industry there appear to be many determinants that
affect demand, including the price (rent) of the building or
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infrastructure, the price of other goods (such as substitute goods),
current level of income and government policy.

* Much of the demand for construction activity is of a derived nature, in
as much as the goods are not necessarily demanded in their own right
but for what they can add to the final good or service being produced.

* The relationship between the quantity demanded and the various
determinants of demand can be expressed as an equation. The general
terms used in the equation are shown in Table 4.7

CHANGING MARKET CONDITIONS

Clearly there are many non-price determinants of demand, such as the cost of
financing (interest rates), technological developments, demographic make-up,
the season of the year, fashion, and so on. For illustrative purposes we will
consider just four generalised categories—income, price of other goods,
expectations and government—taking each in turn and assuming ceteris paribus
in each case.

Income

For most goods, an increased income will lead to an increase in demand. The
phrase increase in demand correctly implies that more is being demanded at each
and every price. For most goods, therefore, an increase in income will lead to a
rightward shift in the position of the demand curve.

Goods for which the demand increases when income increases are called
normal goods. Most goods are ‘normal’ in this sense. There are a small number
of goods for which demand decreases as incomes increase: these are called
inferior goods. For example, the demand for private rented accommodation falls
as more people become able to buy their own homes. (It is important to
recognise that the terms normal and inferior in this context are part of an
economist’s formal language, and no value judgements should be inferred when
the terms are used.)

Price of Other Goods

Demand curves are always plotted on the assumption that the prices of all other
commodities are held constant. For example, when we draw the demand curve
for lead guttering, we assume the price of plastic guttering is held constant; when
we draw the demand curve for carpets, we assume the price of housing is held
constant. However, the prices of the other goods that are assumed constant may
affect the pattern of demand for the specific good under analysis. This is
particularly the case if the other good is a substitute good (as in the example of
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guttering) or a complementary good (as in the carpet and housing example).
Economists consider how a change in the price of an interdependent good, such
as a substitute or complementary good, affects the demand for the related
commodity.

Let us consider the guttering example a little more fully. Assume that both
plastic and lead guttering originally cost £10 per metre. If the price of lead
guttering remains at £10 per metre but the price of plastic guttering falls by 50
per cent to £5 per metre, builders will use more plastic and less lead guttering.
The demand curve for lead guttering, at each and every price, will shift leftwards.
If, on the other hand the price of plastic guttering rises, the demand curve for
lead guttering will shift to the right, reflecting the fact that builders will buy
more of this product at its present price. Therefore, a price change in the
substitute good will cause an inverse change in the pattern of demand for the
other alternative.

The same type of analysis also applies for complementary goods. However,
here the situation is reversed: a fall in the price of one product may cause an
increase in the demand for both products, and a rise in the price of one product may
cause a fall in the demand for both.

Expectations

Consumers’ views on the future trends of incomes, interest rates and product
availability may affect demand—and prompt them to buy more or less of a
particular good even if its current price does not change. This is particularly
evident when we consider the demand for construction based activities. Consider
the demand for housing (see Tables 4.1, 4.2 and 4.3). For example, potential
house purchasers who believe that mortgage rates are likely to rise may buy less
property at current prices. The demand curve for houses will shift to the left
reflecting the fact that the quantity of properties demanded for purchase at each
and every price has reduced due to consumer expectations that mortgage rates
will rise. 

Government

Legislation can affect the demand for a commodity in a variety of ways. For
example, changes in building regulations may increase the demand for double-
glazed window units, regardless of their present price. The demand curve for
double-glazed windows will shift to the right, reflecting the fact that greater
quantities of these units are being demanded at each and every price. The
government can also influence the level of demand by changing taxes or creating
a subsidy. Tables 4.1 to 4.6 allude to the influence of government on
construction demand, and this will be considered more fully in Chapters 9, 10
and 11 which review government policy relating to effective protection of the
environment.
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Revisiting Ceteris Paribus

When we first introduced the idea of holding other things constant, it may have
appeared that these ‘other things’ were unimportant. The previous section,
however, should have highlighted how wrong this interpretation would be.
Indeed the ceteris paribus assumption enables economists to emphasise the fact
that price and a host of other factors determine demand. Whenever you analyse
the level of demand for any  construction product there will always be a need to
consider both the price and many other related factors. To clarify this important
distinction between the price determinant and the non-price determinants,
economists are careful to distinguish between them when they discuss changes in
demand.

Figure 4.2 Change in a non-price determinant causing a shift in demand

If a non-price determinant of demand changes, we can show its effect by moving the
entire curve from D to D1. We assumed in our example that the move was prompted by
some research in favour of naturally ventilated buildings. Therefore, at each and every
price, a larger quantity would be demanded than before. For example, at price P the
quantity of naturally ventilated buildings demanded increases from Q to Q1.
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UNDERSTANDING CHANGES IN DEMAND

We have already explained that changes of non-price determinants cause the
demand schedule to shift to the right or to the left, demonstrating the fact that
more or less is being demanded at each and every price. These changes are often
referred to as increases or decreases of demand.

Let us consider one example in detail. How would we represent an increase in
the quantity demanded of naturally ventilated commercial buildings (at all
prices) due to a respected piece of research concluding that air-conditioned
buildings caused sick building syndrome? The demand curve for naturally
ventilated buildings would shift to the right, representing an increase in the
demand at each and every price. This is shown in Figure 4.2.  

We could use a similar analysis when discussing decreases in demand due to a
change in non-price determinants. The only difference would be that the demand
curve would shift to the left, demonstrating that the quantity demanded is less at
each and every price.

Figure 4.3 Change in price causing a movement along a given demand curve

We show the demand curve for a hypothetical good X. If the price is P1, then the quantity
demanded would be Q1; we will be at coordinate A. If the price falls to P2, and all other
factors in this market remain constant, then there will be an extension of demand to Q2—
from coordinate A to coordinate B
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By contrast, the price determinant causes a movement along the demand curve.
This is obvious when one remembers that the demand curve represents price and
quantity relationships. Changes to the quantity of demand due to price alone are
often referred to as an extension or contraction of demand. This involves a move
along the demand curve. When more is demanded at a lower price, this may be
regarded as an extension from one coordinate on the demand curve to another.
When less is demanded due to a rise in price, demand contracts. Such
movements along the demand curve are described further in Figure 4.3.

Before we can begin to apply our theoretical knowledge of demand, it is
particularly important to remember the distinction between a movement along,
and a shift in, a demand curve. These rules will not only help us to understand
the graphical analysis, but they will also enable us to acknowledge the numerous
factors that come into play when interpreting demand in the construction
industry.

KEY POINTS 4.2

* Four major non-price determinants are (a) income, (b) price of
other goods, (c) expectations and (d) government policy.

* If any of the non-price determinants changes, the demand schedule
shifts to the right or left and we refer to an increase or decrease of
demand (see Figure 4.2).

* Movements along a given demand curve are caused by price
changes and these are described as contractions or extensions of
demand (see Figure 4.3).
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5
The Theory of Supply

In considering the theory of supply, we adopt a similar approach to that of the
previous chapter on the theory of demand and, to some extent, this gives us an
intellectual start. We will not, however, fully appreciate the suppliers’ side of the
market until we have worked through the next three chapters. Chapters 6, 7 and
8 are particularly significant. Chapter 6 explores the day-to-day relationship of
contractors and clients and Chapters 7 and 8 deal with the theory of the firm.

Before formally commencing with supply it is useful to distinguish between
cost and price. The basic difference arises from the perspective you are
considering. For example, from a supplier’s point of view, when a producer sells
a good to a consumer the cost and price should not be the same. Normally, the
producer seeks to make a profit—it is important, therefore, that the cost of the
good is less than the selling price. Consequently, it is quite usual in construction
for the cost of a project to be estimated and a mark-up for profits (risks) and
overheads added before arriving at a price for the job. The contractor’s mark-up
is the difference between price and cost. In the present environment in the UK,
however, many clients have become more knowledgeable and powerful; the
client (or consultants acting on behalf of the client) predetermines an acceptable
price and the contractor has to try to meet this figure.

The process is complicated further by the fact that for most construction work
a price needs to be stated before the activity commences—when all the costs are
not yet known. This contrasts with manufacturing: here, the producer does not
have to determine the price until the activity is complete and all the costs have
been revealed. Furthermore, it is important to understand that the most usual form
of price determination in the construction industry is through some form of
competitive tendering. This, in turn, makes it difficult for potential contractors
supplying their services to take advantage of the market, as the lowest price bid
is often seen as the most acceptable. According to Davis, Langdon and Everest
(2000), in some countries the practice is to adopt the average or second lowest
bid as clients are aware that competition based solely on the lowest possible
price does not always represent best value. Regardless of specific national
practices, project teams tend to be wary of a significantly low estimate,
especially as it may be evidence of a contractor error. Competitive tendering
should result in a fair comparison on a like-for-like basis, though in some cases it



may be necessary to interview the preferred contractors before awarding the
contract. What the subsequent chapters will highlight is the need for the efficient
contractor to submit realistic tenders in relation to their costs and capacity. 

THE BASIC LAW OF SUPPLY

We have already encountered the basic idea of supply in Chapter 3 and it might
be useful to review Key points 3.2 and 3.3. The supply curve slopes upwards
from left to right, demonstrating that as price rises the quantity supplied rises and,
conversely, as price falls, the quantity supplied falls. This is the opposite of the
relationship that we saw for demand. The basic law of supply can be stated
formally as:

the higher the price the greater the quantity offered for sale, the lower the
price, the smaller the quantity offered for sale, all other things being held
constant.

The law of supply, therefore, tells us that the quantity supplied of a product is
positively (directly) related to that product’s price, other things being equal. Or
in terms of the discussion above, the number of potential contractors interested in
bidding to supply a project will increase as the profit margin the client is
prepared to meet rises. This is displayed in Figure 5.1.

The Market Supply Schedule

The incentives within a specific market—and the constraints faced—are roughly
the same for all suppliers. Each individual firm seeks to maximise its profits, and
each firm is subject to the law of increasing costs. As we noted in Chapter 1 (see
page 3), as a firm (or society) uses more and more of its resources to produce a
specific item, the cost for each additional unit produced increases
disproportionately. We referred to this as the law of increasing opportunity costs,
and it highlights that resources are generally suited to some activities better than
others. It is not possible to increase continually the quantity supplied of a specific
item without cost increasing at a disproportionately high rate. In other words,
when we utilise less well-suited resources to a particular production activity,
more and more units of these resources have to be used to achieve an increase in
output.

A firm’s costs will also be affected by its fixed overheads. These vary
according to the size of the firm and the nature of its activities. As we will
explain in Chapter 7, the typical construction firm has relatively low fixed costs.
The construction contractor’s output is not based in a permanent factory, with all
its related fixed costs. Each new construction site represents the firm’s factory,
and much of the fixed capital is hired as and when required.
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We are now in a position to begin to appreciate the concept of a market
supply schedule. The market supply of a product is given by the sum of the
amounts that individual firms will supply at various prices. For example, at a
price of £6 per unit, we might find that three firms are willing to supply 400, 300
and 200 units per day respectively. If these three firms make up the whole
industry, we could conclude that at a price of £6 the market supply in this
hypothetical industry would be 900 units per day. Let us consider this example in
more detail. The relevant data is presented in Table 5.l

Table 5.1 The individual and market supply schedules for a hypothetical three-firm
industry

We see from the data that as price increases suppliers are willing to produce greater
quantities. At the other extreme, low prices may actually discourage some firms from
operating in the market. By combining the supply from each firm within the industry,
we can identify the total market supply at each price; we do this in the final column.

Price Quantities Supplied

£/Unit Firm A Units/
day

Firm B Units/
day

Firm C Units/
day

Total Market
Supply

4 0 0 0 0

Figure 5.1 The supply curve for an individual firm

The standard supply curve for most goods and services slopes upward from left to right. The
higher the price, the higher the quantity supplied (other things being equal).
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We see from the data that as price increases suppliers are willing to produce greater
quantities. At the other extreme, low prices may actually discourage some firms from
operating in the market. By combining the supply from each firm within the industry,
we can identify the total market supply at each price; we do this in the final column.

Price Quantities Supplied

£/Unit Firm A Units/
day

Firm B Units/
day

Firm C Units/
day

Total Market
Supply

5 300 0 0 300

7 500 380 250 1,130

8 580 460 280 1,320

9 620 500 290 1,410

10 650 520 295 1,465

 
In Table 5.1 we see how three firms comprising an industry perform

individually at various prices. At low prices, producers B and C offer nothing at
all for sale; most probably because high production costs constrain them. At
higher prices, the law of increasing opportunity costs imposes constraints. By
adding up each individual firm’s output, at each specific price, we can discover
the total supply that firms would be willing and able to bring to the market. We
have highlighted the combinations at £6 per unit. As a brief educational exercise
you could try to plot the market supply schedule on a graph. If you do it
correctly, the supply curve for the market should be similar to that for an
individual firm—a curve sloping upwards from left to right, as represented in
Figure 5.1.

KEY POINTS 5.1

* Before a final price to supply work can be determined a
construction contractor needs to carefully estimate costs and assess an
acceptable level of profits,

* The basic law of supply is that as price rises larger quantities are
supplied, and as price falls smaller quantities are supplied. There is a
direct, or positive, relationship between price and the quantity
supplied other things being constant (see Figure 5.1).

* The size of each individual firm will determine how much it can
produce at various prices. Fixed overheads and the law of increasing
opportunity costs affect each firm differently.

* The market supply of a product is derived by the summation of the
amounts that individual firms will supply at various prices. Plotting
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these total amounts against their related prices enables one to
construct a market supply curve.

SUPPLY IN THE CONSTRUCTION INDUSTRY

Many firms contribute to the supply of construction products, including large
national contractors, material manufacturers, plant hirers and local site labourers.
So while it may be theoretically possible to estimate construction supply by
summing what the firms in the market are willing to supply at various prices, the
huge range of private contractors involved in construction complicates the
process of simply aggregating individual supply curves. There are approximately
164,000 firms in the UK supplying construction-based activity and, as we have
discussed in earlier chapters, the industry is clearly not one simple market. There
can be little competition in the supply of products between the local builder
undertaking repair and maintenance in a small town and a large national civil
engineering firm. They supply separate markets. The important point to note is
that we need to consider factors affecting supply in specific sectors of the
industry. This mirrors the approach taken in the previous chapter on demand. We
need to envisage the construction industry as several different markets; each with
distinct factors that affect supply and demand.

Table 5.2 Construction industry supply in Great Britain, 2000 Third quarter figures,
at current prices

Type of work Value (� million) Percentage of total

New public housing 336

New private housing 2,173

Total 2,509 14.3

Private industrial 913

Private commercial 3,204

Total 411? 23.6

Infrastructure 1,585

Public 1,185

Total 2,770 15.8

All repair and maintenance 8,041 46.1

Grand total 17,436 100.0

Note: Provisional third quarter figures, multiply by four to obtain estimated annual total
Source: Construction Statistics Annual (DTI 2001:Table 2.1)

The total supply of construction output in Great Britain is broken down into
specific activities according to monetary value in Table 5.2. House builders
supply approximately 14 per cent of the annual output. Contractors supplying

THE THEORY OF SUPPLY 75



industrial and commercial buildings account for approximately 24 per cent of the
total output in value terms. The large building and civil engineering firms
undertaking complex infrastructure projects such as motorways, power stations
and other public sector activity account for a further 16 per cent of the industry’s
supply. This leaves the large number of small general builders dealing with
repair and maintenance contracts to supply the lion’s share of the activity with 46
per cent.

It should be pointed out that the labour, capital and management resources
employed on any one construction project could transfer to another. In fact, it is
quite common for a specialist trade firm to move from site to site as contracts are
fulfilled, and few firms remain in place for the whole duration of a project. It is
this overlapping nature of the sectors comprising construction that give rise to
some common reference points for factor rewards across the industry. In other
words, rates of profit, wages and material prices tend towards some kind of
equilibrium. Indeed, as competition intensifies or diminishes in particular sectors
across the industry, suppliers could decide to shift the use of their resources to gain
higher rewards. This will become clearer as we discuss in subsequent chapters
patterns of cost and contracting characterised by differing levels of competition.

SUPPLY AND THE PRICE DETERMINANT

As the law of supply states: more goods are supplied at higher prices, other
things being held constant. This is because at higher prices there is greater scope
for firms to earn a profit. Firms already in the market have an incentive to
expand output, while higher prices may also enable those firms on the fringes of
the market to enter the industry. At higher prices, therefore, the increased
quantity supplied is made up by existing firms expanding output and a number of
new firms entering the market. For example, in Table 5.1 we showed that in our
hypothetical industry at a price of £5 per unit market supply was 300 units per
day, but higher prices enticed other firms into the market and total supply
increased.

SUPPLY AND NON-PRICE DETERMINANTS

Up until now, we have discussed supply and its related curve on the assumption
that only price changes. We have not effectively considered any other
determinants that influence producers’ behaviour. We have constantly reiterated
the ceteris paribus qualification, that other things are held constant. Some of
these ‘other things’ assumed constant are the costs of production, technology,
government policy, weather, the price of related goods, expectations, the goals of
producers (do they wish, for example, to maximise profits or sales), and so on.
Now, we shall broadly consider four of these non-price determinants.
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Cost of Production

We have implied that producers are seeking to maximise their profits. Therefore,
any change in production costs will, ceteris paribus, affect the quantity supplied.
To illustrate this principle, return to Table 5.1. If unit production costs increase
by £1, and this additional cost cannot be passed on by suppliers, then they will
supply less to the market at each price. These changed conditions will cause the
market to shrink so that, for example, only 300 units per day would be supplied at
a price of £6 per unit.

In technical terms, what is happening is that the supply curve has shifted to the
left: less is now supplied at each and every price. The opposite would occur if
one or more of the inputs became cheaper. This might be the case if, say,
technology improves, but such opportunities seem slow to emerge in a
construction industry that is both labour intensive and culturally inclined to
invest little in research, development and training.

Government

In a similar way, taxes and subsidies also affect costs and thus supply. For
example, the landfill tax has increased construction costs and reduced supply at
each price. A subsidy would do the opposite, and increase supply at each price,
since every producer would be ‘paid’ a proportion of the cost of each unit
produced by the government. A more complicated issue is the impact of general
taxation, as much of the construction industry’s demand is derived and depends
on how others forecast their requirements. The most direct impact that the
government has on construction markets is through legislation. Obviously the
industry is affected by changes in statutory regulations that apply to building,
planning, health and safety.

Supply Chain Management

It would be a very rare for a contracting firm to be able to complete any
construction activity entirely alone—just consider, for example, the variety of
materials that need to be supplied for a typical project. Most construction activity
normally involves integrating and managing a whole host of activities and
processes to reach the final product, including subcontracting skilled work and
purchasing materials. One medium-sized contractor with an annual turnover of
£240 million (made up of contracts averaging £7 million each) claimed that 75
per cent of its total work was subcontracted, 8 per cent was spent on materials
and 4 per cent was used to hire plant (Jessop 2002:7).

The larger firms, especially the huge conglomerates, ensure their clients are
provided with prompt and reliable services by diversifying into other businesses
to extend their range of operations; for example, a construction firm may choose
to merge with its material supplier to guarantee it meets completion targets on
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time. Such a merger would also eliminate many of the associated transaction
costs. In some recent procurements (which we discuss in Chapter 6), the
contractor has even agreed to take a stake in the completed project.

This discussion emphasises that construction firms not only produce different
products but they also operate outside their immediate business and, to
understand the supply implications, we find ourselves considering changes in
many related markets as well as the conditions in the construction industry.

Expectations

A change in the expectations about future prices or prospects of the economy can
also affect a producer’s current willingness to supply. For example, builders may
withhold from the market part of their recently built or refurbished stock if they
anticipate higher prices in the future. In this case, the current quantity supplied at
each and every price would decrease, the related supply curve would shift to the
left.

KEY POINTS 5.2

* Supply within construction is made up of several interrelated markets.
Output is determined by thousands of firms that can transfer to other
sectors of the industry if they think it would be worthwhile.

* The supply curve is plotted on the assumption that other things are
held constant. Four important non-price determinants are (a) costs of
production (including technological changes), (b) government, (c)
supply chain issues and (d) expectations.

 

UNDERSTANDING CHANGES IN SUPPLY

Just as we were able to distinguish between shifts of, and movements along, the
demand curve, so we can have the same discussion for the supply curve. A
change in the price of a good itself will cause a movement along the supply
curve, and be referred to as an extension or contraction of supply. A change in
any non-price determinant, however, will shift the curve itself and be referred to
as an increase or decrease in supply.

Let us consider one example in detail. If a new computer-assisted design
package (CAD), that incorporates cost estimating, reduces fees relating to new
builds, then design and build contractors will be able to supply more new
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buildings at all prices because their costs have fallen. Competition between
contractors to design and build will ultimately shift the supply curve to the right,
as shown in Figure 5.2. By following along the horizontal axis, we can see that
this rightward movement represents an increase in the quantity supplied at each
and every price. For example, at price P, the quantity supplied increases from Q
to Q1. Note that if, on the other hand, the costs of production rise, the quantity
supplied would decrease at each and every price and the related supply curve
would shift to left.

For analytical purposes, it is helpful to distinguish the cause of changes in
supply. In our example about computer-assisted design, it would have been
wrong to conclude that price has simply fallen and quantity supplied expanded
accordingly. The reason for the increase in supply, at all prices, is due to a
change in technology.  

Figure 5.2 A shift of the supply curve

If price changes, we move along a given curve. However if the costs of production fall,
the supply curve shifts to the right from S to S1 representing an increase in the quantity
supplied at each and every price.
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Elasticity

Economists are often interested in the degree to which supply (or demand)
responds to changes in price. The measurement of price responsiveness is termed
price elasticity. It may be defined as:

a measurement of the degree of responsiveness of demand or supply to a
change in price.

A numerical value for the price elasticity of supply (PES) may be calculated
using the formula:

What the formula tells us is the relative amount by which the quantity supplied will
change in relation to price changes. For example, if a 10 per cent increase in
price leads to a 1 per cent increase in the quantity supplied the price elasticity of
supply is 0.1. That is a very small response. There are in effect three types of
measure that economists use as a reference point to discuss price elasticity.

1 Price-inelastic supply
When the numerical coefficient of the price elasticity of supply

calculation is less than 1, supply is said to be ‘inelastic’. This will always
occur when the percentage figure for the change in supply is smaller than the
percentage figure for the change in price. A PES coefficient of anything
between 0 and 1 represents a situation of inelastic supply. The introductory
example in which a 10 per cent increase in price led to a very small response
in supply suggests a price-inelastic response: the measured coefficient was 0.
1. In most cases where firms are supplying into the construction industry the
price elasticity of supply, in the short term at least, will be inelastic.

2 Price-elastic supply
When the numerical value of the price elasticity of supply calculation is

greater than 1, supply is said to be ‘elastic’. This will always be the case
when we the percentage change in supply is larger than the percentage
change in price. For example, if a 5 per cent rise in price leads to a 50 per
cent increase in quantity supplied, the PES coefficient will be 10. In other
words, a small change in price elicits a large response in supply. This would
be unusual occurrence in the markets for construction or property—but not
impossible.

3 Unit-elastic supply
This is the most hypothetical case, as it describes a situation in which a

percentage change in price leads to an identical percentage change in
supply. This will always produce a coefficient value of 1, since the same
figure appears on both the top and bottom lines of the price elasticity of
supply formula.
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Elasticity calculations can be undertaken for any variable and in Hillebrandt
(2000) there is discussion of the income elasticity of demand for repair
and maintenance (2000:70), the price elasticity of demand for industrial
buildings (2000:58) and reference to a range of empirical work dealing with
elasticity and housing (2000:44–5).

PRICE ELASTICITY OF SUPPLY AND TIME LAGS

For our purposes it is sufficient to understand that in the short run the price
movement of construction goods tends not to affect supply. To increase the
supply of any good or service takes time. If firms have some surplus capacity,
they may be able to increase production fairly rapidly, but once they reach full
capacity supply is fixed until extra capacity can be installed. For construction
this is a particular issue—and it is common to talk about short-run and long-run
supply. The short run is defined as the time period during which full adjustment
—to, say, a change in price—has not yet taken place. The long run is the time
period during which firms have been able to adjust fully to the change in price.

In the short run, rental values and house prices are demand determined
because adjustments cannot quickly be made to the supply of property. The
markets for construction in the short term are price inelastic in supply. In fact, it
is the inelastic supply relative to demand that causes property markets to be
unstable and characterised by fluctuating prices. In the extreme short run, the
supply of buildings or infrastructure is fixed and the supply curve is a vertical
straight line. Such a scenario is shown in Figure 5.3. It shows that the quantity
supplied per year is  100,000 units regardless of price. For any percentage
change in price, the quantity supplied remains constant. Look back at the formula
for calculating elasticity. If a change in the quantity supplied is zero, then the
numerator is zero, and anything divided into zero results in an answer of zero.
This is defined by economists as perfect inelasticity. (Note, exactly the same
situation can be envisaged for demand: that is, a vertical demand curve
represents zero elasticity at every price, too. For example, the price of electricity
or gas may increase but in the short term consumers will continue to demand the
same amount of energy until they have had time to switch over to more energy
efficient options.)

Time tends to be the main determinant of the elasticity of supply. In the
immediate time period supply is fixed, and inelastic to the value of zero; but
given time for adjustments, supply increases can be organised and responses
become elastic. This feature of supply inelasticity is particularly notable within
property markets. Land is characterised by being perfectly inelastic; that is, as
house and property prices increase the quantity supplied does not alter.
Undeveloped areas can be developed and existing areas of land can change use;
but both these possibilities take time.
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KEY POINTS 5.3

* If only price changes, we move along the supply curve and there is
an extension or contraction of supply.

* If any of the non-price determinants changes, the entire supply
curve shifts to the left or right and we refer to a decrease or increase in
supply (see Figure 5.2).

* Price elasticity of supply is given by the percentage change in
quantity supplied divided by the percentage change in price.

* Long-run supply curves are more elastic than short-run supply
curves because over a longer period of time more resources can flow
into or out of an industry when price changes. This is especially the
case in property markets.

* It is the inelastic supply of buildings that causes the related markets
to be unstable and characterised by periods of escalating prices.

Figure 5.3 Perfectly inelastic supply

The supply curve is vertical at the quantity of 100,000 units per year, as the price
elasticity of supply is zero. Producers supply 100,000 units no matter what the price.
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COMBINING SUPPLY AND DEMAND

In these chapters on demand and supply, we have confined our discussion to
isolated parts of the market relating to the consumer or producer. Obviously this
separation is theoretical and only useful for educational purposes. In reality,
there is a very close relationship between the forces of demand and supply.
Indeed, we have already discussed in Chapter 3 how the interaction of supply
and demand determines prices. We introduced the concept of an equilibrium (or
market) price at which both consumers’ and producers’ wishes are met. We even
extended our discussion to consider the effects of changes to market conditions.
Knowing and understanding how supply and demand interact is an essential
prerequisite for interpreting many markets, including construction-related
markets. It may be worthwhile, therefore, to spend a couple of minutes reviewing
the market mechanism. Then draw a basic supply and demand diagram (on a
piece of paper) and consider the new equilibrium point in each of the three
changing markets described in Table 5.3—before comparing your answers to the
ones suggested in Figure 5.4.

Table 5.3 Changing market conditions

Market Product Change in conditions New equilibrium point

A Energy efficient
buildings

A successful
advertising campaign
efficiency

See in Figure 5.4

B Computer assisted
design

Improved microchip
reduces cost

See coordinate B in
Figure 5.4

C New houses A fall in the cost of a
mortage and an
increase of land

See coordinate C in
Figure 5.4

KEY POINTS 5.4

* By combining the forces of supply and demand we can begin to
understand many markets.

* The concept of equilibrium demonstrates how the wishes of and
buyers are brought together via price.

* In reality, the determinants of supply and demand need to be
considered simultaneously.
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Figure 5.4 Changing market conditions across three markets

The three hypothetical markets and the changes described in Table 5.3 are plotted. In
market A we assume an increase in demand causing quantity and price to increase. In
market B we assume an increase in supply causing quantity to increase and price to
decrease. In market C we assume an increase in demand and a long-run decrease in supply
causing a higher equilibrium price but no significant short-run change to quantity.
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6
Clients and Clients and

In Chapters 4 and 5 we discussed two central ideas in explaining the market:
demand and supply (see the Key Points in these chapters). In terms of
construction economics, it is important to appreciate that those making the
demands are referred to as clients and those who respond to their instructions by
supplying the products are referred to as contractors.

Both groups can take many forms, and it is common to emphasise that each
project is a one-off. The analogy of a film set is sometimes employed to illustrate
how the various contractors move in, do their work (complete a project) and then
leave for another location to do 'similar' work for another client.

Extending an idea of Ive and Gruneberg (2000:151), Table 6.1 tries to
represent the innumerable projects that contractors could meet in response to
their clients' demands. The location of a particular project, its design and
production are one reason why each project is unique. In the table, we also
emphasise the fact that the construction stage is carried out by combinations
selected from the long list of firms on the DTI register. On each project there
will be various teams of labour on site, working with different sets of people.
This is in stark comparison to manufacturing and service industries where the
work is usually repetitious and the workforce is normally permanent.



Table 6.1 Contractors involved in construction

Note: The figure of 164,000 is an approximation. The actual number of firms listed on the
DTI register of private contractors was 165,561 in 1999 and 163,426 in 2000.

Source: Adapted from Ive & Gruneberg (2000) and Construction Statistics Annual (DTI
2001: Table 3.1)

 
The perceptive reader may question the idea that all registered construction

firms are only involved in the construction stage, as closer links are evolving
between clients and contractors. These links will be discussed later in this
chapter, under the heading of partnering. But first we need to describe the
traditional arrangement of client and contractors as two separate parties involved
in the construction of one project.

CLIENTS

At the core of any construction process are the clients. Some are well informed
and know precisely what they want and how it can be technically achieved; but
the majority seem to know nothing. Within the discipline of economics, a whole
literature has begun to emerge that discusses transactions in which some of the
parties involved know more than others. (This area of study is referred to as the
economics of asymmetric information and will be considered further in
Chapter 10 when we discuss market failure.) It has been suggested that
independent advisers may be required to help clients. With a similar role to
financial advisers, they would assist inexperienced clients to decide what is
specified and how it can be best achieved. The case for client support has
become stronger in recent years. As suggested in Chapter 2, the government can
no longer act as a monolithic client. In fact, the changes in public sector
emphasis have quite possibly fragmented the client base even further. As the
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Latham Report (1994:3) was quick to point out: ‘Nowadays the National Joint
Consultative Committee for Buildings (NJCC) has no means of ensuring that all
housing associations, trust hospitals, grant maintained schools, private
government agencies, utilities companies, etc. are aware of the best current
practice and changes in the construction industry.’

To address these problems the Construction Task Force led by Sir John Egan
made comparisons with other industries that have increased efficiency as market
forces expanded. The task force recognised that, in the best companies, the
customer drives everything—the customer is ‘king’. It is clear that the modern
client in markets such as cars, steel and engineering products expects value for
money, products that are free from defect, goods delivered on time, worthwhile
guarantees and reasonable running costs. Unfortunately, the picture painted of
construction in the late twentieth century was of an industry that ‘tends not to
think about the customer (either the client or the consumer), but more about the
next employer in the contractual chain’ (Egan 1998:16).

CONTRACTORS

One of the most striking features of the construction industry is the large number
of firms. In the United Kingdom alone, some 164,000 private construction
contractors are listed on the DTI register and 93 per cent of them employ fewer
than eight people. Across the European Union, there are more than 1.5 million
contractors— employing tens of millions of people. Construction accounts for
nearly 10 per cent of the total employment in Europe. Much of this labour works
in small enterprises. Small firms dominate the industry for two main reasons:

• they can supply services, which do not suit the nature of large firms, such as
repair and maintenance

• they can supply labour on a subcontract basis to large firms.

Labour-Only Subcontractors

It is usual in Europe, and particularly in the UK, for the majority of work carried
out on a construction site to be done by subcontractors. To the main contractor,
labour-only subcontracting is the cheap and efficient option, as the self-employed
worker is not entitled to holiday pay, redundancy money, sick leave, pension
rights or any other benefits that accrue to permanent members of staff. In
addition, subcontractors often organise the materials and maintain the
equipment.

As a result of this tradition, a high level of ‘fragmentation’ is often associated
with the European construction industry. After being in post for six months the
UK’s new construction minister Brian Wilson remarked in an interview that in
terms of meeting all the trade associations he was only half way down the
alphabet. The interviewer sarcastically added that ‘by the time he gets to Z he’ll
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probably have moved on to his next job’ (Broughton, 2001). This characteristic
of fragmentation leads to many of the industry’s recognised strengths and
weaknesses.

WEAKNESSES

There is a recognised lack of collaboration within construction teams. The
refurbishment of Barclays Bank’s high street properties that commenced in
January 2000 required 40 suppliers ranging from architects to specialist
contractors. The diverse team leads to a lack of trust and the typical adversarial
nature of the relationship between the various parties. Another weakness of
fragmentation is the lack of commitment to education, training, research and safety
on site. It is often suggested that contractors do not seem to learn from one
project to the next—a common myth is that each building is regarded as a
‘prototype’. The generic outcome of all these shortfalls is the construction
industry’s seeming inability to construct on time, on budget and to the quality
expected.

STRENGTHS

On the positive side, it is usual to identify one strength of fragmentation: it
enables the industry to be sufficiently flexible to deal with the highly variable
workloads that accompany the changing economic circumstances.

Clearly the weaknesses outweigh the strengths and this is why the various
types of partnering agreements that are emerging are regarded as such promising
developments. These are discussed in the next section. 

KEY POINTS 6.1

* Clients create demand for the construction process. Increasingly,
these clients are based in the private sector.

* Contractors liaise with the client to supply the products—which are
typically produced by subcontractors.

* The construction team is typified by fragmentation—which leads to
weaknesses such as a lack of collaboration, trust, training, etc.

PARTNERING

Since the publication of the Banwell Report in 1964, government committees
have been advocating partnering as an important way of improving the
performance of the construction industry. As the National Audit Office report
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(NAO 2001a: 58) concluded: ‘partnering is the way to deal with the inherent
problems of construction which is still widely regarded as a design to order
industry.’

There are many definitions of partnering and different forms have been used
in the UK, US and Japan. In general terms, however, partnering refers to some
form of collaborative approach in which clients and contractors are increasingly
open with one another in order to meet common objectives.

The idea of partnering began to gain momentum through the 1990s and there
were a number of government reports and academic papers supporting its use.
For example, Bennett and Jayes (1995) argued that partnering delivers cost
savings ranging from as low as two per cent to as much as 30 per cent depending
on the type of partnership. They found that project partnering, which is based
on a client and contractor working openly on single project, produced cost
savings of around 2–10 per cent. Strategic partnering, which involves the client
and contractor working on a series of construction projects, was regarded as
capable of delivering savings of up to 30 per cent. In addition, Bennett and Jayes
claim that partnering delivers better designs, makes construction safer, enables
deadlines to be met with ease and provides all parties with increased profits. Some
current examples of partnering will be dealt with in the following two sections to
see how these possibilities can develop.

Prime Contracting

Prime contracting is a good example of partnering since it involves the
integration of design, construction and maintenance under the leadership of one
main contractor. The prime contractor takes on responsibility for everything from
the selection of the subcontractors through to the delivery of the product.
Consequently the client has only one point of contact, and the prime contractor
strives to look after the client’s interests and assure that quality, budgets and
delivery targets improve. 

Prime contractors are presently looking after estates run by the Ministry of
Defence and new supermarkets being built on behalf of J.Sainsbury plc. Such
contracts are usually continued for a number of years—on a repeat business
basis. Accordingly, both parties seem to gain a greater opportunity to learn what
is needed.

Private Finance Initiative (PFI)

This form of partnering has a far higher profile, since it represents public and
private sectors collaborating over some of the biggest projects presently being
constructed. Projects include highways, hospitals, prisons, schools and
government offices. Since its launch in November 1992, over 400 PFI contracts
have come into force representing future commitments of around £100 billion
(NAO 2001b:1).
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A project procured under the private finance initiative is based on a new kind
of relationship between a public sector client and a private sector contractor. The
general procedure is as follows: contractors, usually operating in a consortium,
agree to design, build, finance and manage a facility traditionally provided by the
public sector. In return, the public sector client agrees to pay annual charges
during the life of the contract and/or allows the private sector to reap any profits
that can be made for a specified period, which may last up to thirty years or
more. In this way, both sectors can be seen to be specialising in what they do
best: with the public sector client setting the agenda by specifying the level of
service required and the private sector contractor determining the best way to
deliver that service.

These PFI arrangements have obvious advantages as the contractor no longer
‘Builds And Disappears’—as in the BAD old days—because the manage element
of the contract means that the contractor has to live with the project once it has
been built. When the private sector has money at risk in this way, there are far
greater incentives to get everything right, especially as contractors now have to
consider the running and maintenance costs.

In effect, PFI procurement creates a far better level of communication between
public sector clients and private sector contractors, as both sides are linked in a
common objective. The collaborative agreement provides mutual benefits to both
parties. In the terms introduced in Chapter 2, the completed project should be more
economically efficient and more sustainable (see Key points 2.4 and see
Figure 6.1).

Using private capital and expertise in the provision of public sector services is
not entirely new. For example, joint working between sectors has a reasonably
long history in housing—local authorities have transferred the ownership and
management of large estates to a government regulated private sector group of
registered social landlords. The point is that apart from the much debated
private finance initiative, there are other forms of public private partnerships,
where the public, private and voluntary sector work together to achieve a wide
variety of objectives.

CONCLUSION

In conclusion, it is easy to see why partnering in any form is an attractive idea. In
purely economic terms it clearly helps to eliminate inefficiency in so far as costs
per unit of output are reduced. Leibenstein’s (1973) concept of x-inefficiency

Figure 6.1 Private finance initiative
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can be applied. He argued that when a government agency or individual agent
can choose the APQT—Activity, Pace, Quality of work, Time spent—bundles,
they are unlikely to choose a set of bundles that will maximise efficiency if left to
their own devices. In other words, if a public sector authority or individual
contractor can choose what to build, how to build it, how long to spend on the
project and so on, they are less likely to maximise the value of output. The
resulting loss of value is what Leibenstein referred to as x-inefficiency and his
solution relies on securing a more competitive market structure. Partnering
improves the dynamics of the market by putting the client more firmly in the
driving seat, improving the flow of information between the participants and
providing greater incentives to complete the contract on time, to budget and to
the expected quality. Some of the benefits of partnering identified by the National
Audit Office when it reported on how the construction industry in the UK could
become more efficient are summarised in Table 6.2.

Table 6.2 The benefits of partnering

Reduced need for costly design changes

Increased opportunities to replicate good practice learned on previous projects

Avoids adversarial relationship between client and contractors

Contractors have good incentives to deliver on time, on budget and to a high
standard

The liaison of clients and contractors should improve the overall efficiency of the
building—particularly in terms of its operation and maintenance

It should be possible to drive out inefficiency and waste from the construction
process

Source: Adapted from National Audit Office (2001a:6, 31)

A significant drawback is that successful partnering is far easier for big firms
than small firms—and construction is still dominated by the latter. In a truly
competitive perfect market all information is freely available—everybody has
access to the knowledge they need for exchange to take place—and transaction
costs are zero. Governments often try to ensure these conditions prevail by
standardising legal and financial procedures, in order that market participants
know where they stand. However, in construction markets where partnering and,
in particular, PFI is emerging these conditions do not prevail. Many firms lack the
necessary resources to understand the complex legal information that is
inevitably associated with these forms of procurement. Transaction costs are
prohibitively high, with architects’, lawyers’ and accountants’ fees to be met by
all the participating parties. As a result, it is unusual for more than three or four
consortium groups to find sufficient resources to engage in the tedious, lengthy
and detailed bidding processes involved. Indeed, PFI bidding costs can
commonly exceed £1 million per project. The firms that are able to take on such
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large-scale operations and risks are few and far between, and it is a common
concern that partnering arrangements often exclude the smaller contractors.

Journalists cast more gloom over the future of partnering. The weekly
magazine Building has repeatedly warned the government that construction’s
capacity to take on PFI projects will dwindle as the costs of bidding begin to
outweigh the likely rewards. It has also pointed out that contractors tend to
develop niche markets in, say, health and/or education and shun those sectors that
are troubled by political shilly-shallying (Chevin, 2002).

To compound these issues even further a recent directive from the European
Commission suggests that at least five consortiums need to compete in the final
bid for major projects. This in turn could present yet another hurdle in
developing and extending PFI and prime contracting arrangements.

KEY POINTS 6.2

* Several government reports, backed by considerable academic
writing, have advocated partnering as a vital part of improving
efficiency in the construction industry.

* Partnering is a broadly used term describing several different types
of collaborative arrangement.

* Partnering has made great strides in recent years—particularly in the
public sector.

* Partnering assumes a win-win scenario for all parties. Several of
the benefits are summarised in Table 6.2

* It is easier for large firms to gain advantage and benefit from
partnering arrangements. Small firms generally lack the resources and
expertise to participate in the lengthy bidding process involved in PFI
contracts.

 

RETHINKING CLIENT AND CONTRACTOR
RELATIONSHIPS

From the commentary in this chapter, it appears that the construction industry
may be characterised by dissatisfaction and, compared to other industries, may
seem inefficient. Indeed, Sir John Egan alluded to the severe problems facing the
industry in the late 1990s when he commented on the low and unreliable rate of
profits that prevent the necessary investment in training, research and
development to sustain a healthy industry. In fact, he noted that the City’s view
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of construction confirmed its position as a poor investment. As Egan (1998:11)
observed: The City regards construction as a business that is unpredictable,
competitive only on price not quality, with too few barriers to entry for poor
performers.’ From the client’s perspective investment was portrayed in a similar
way, as unpredictable in terms of delivery, budget and the standards of quality
expected. Again in Egan’s (1998:10) words: ‘Investment in construction is seen
as expensive, when compared both to other goods and services and to other
countries. In short, construction too often fails to meet the needs of modern
business that must be competitive in international markets, and rarely provides
best value for clients and taxpayers.’

A subsequent review of government R&D policies for the construction
industry, Rethinking Construction Innovation and Research (Fairclough 2002),
further confirmed the impression of underachievement. Indeed, Fairclough
portrayed an industry at the beginning of the twenty-first century that was ‘dirty,
dangerous and old fashioned’ (2002:30). He emphasised that for construction to
evolve a strategic vision was needed. Interestingly, the vision that was articulated
centred on the industry’s contribution to the overall aims of economic,
environmental and social sustainability.

To paraphrase three of Fairclough’s findings:

• the construction industry has a profound influence over the quality of our
lives at home and at work (2002:6) and has a key role to play in society in
providing a better built environment (2002:30)

• the construction sector suffers from a lack of focus and is unable to speak with
a single voice on those issues that influence it, and this represents a
significant challenge to the entire construction community—both clients and
contractors— which must demand buildings whose economics are considered
on a whole-life basis (2002:6)

• the new vision for construction and its contribution to the wider quality of life
should draw ideas from other industries, to improve its productivity and
competitiveness and understand the relationship of these economic issues to
sustainability (2002:31).

In short, construction has a key role to play in the progress of a sustainable
society and needs to improve its levels of efficiency and communication between
clients and contractors. 

KEY POINTS 6.3

* Compared to other industries, the processes associated with the
traditional construction industry appear old fashioned, inefficient and
unsustainable.
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* The Egan Report (1998) emphasised that the industry needs to
modernise.

* The Fairclough Report (2002) reviewed government R&D policies
and confirmed that the construction industry would continue to
underachieve until it adopted a coherent and sustainable vision.

 

94 CONSTRUCTION ECONOMICS: A NEW APPROACH



7
Costs Costs of the Construction Costs of the

Construction Firm

We now begin to examine more closely the supply side of an economy—that is,
we develop a theory of how suppliers behave. This part of economics is referred
to as the theory of the firm. How do business owners react to changing taxes,
changing input prices, changing government regulations and changing market
conditions? In order to answer these questions, we have to understand the nature
of production costs and revenues for each firm. In this chapter, we examine closely
the nature of productivity and costs. These costs may relate to design,
construction, maintenance, management, conservation, refurbishment, or
whatever. In Chapter 8, we bring in the revenue side of the picture and consider
the level of profits typically available to construction firms. Before commencing
this chapter, therefore, it may be useful to remind yourself of some basic ideas by
reviewing the Key points 1.2, 2.4 and 5.1.

THE FIRM

We start by defining a business, or firm, in general terms.

A firm is an organisation that brings together different factors of
production, such as labour, land and capital, to produce a product or
service which it is hoped can be sold for a profit.

The actual size of a firm will affect its precise structure. A common set-up for a
larger firm involves entrepreneur, managers and workers. The entrepreneur is the
person who takes the chances. Because of this, the entrepreneur is the one who will
get any profits that are made. The entrepreneur also decides who runs the firm.
Some economists maintain that the true quality of an entrepreneur is the ability to
pick good managers. Managers, in turn, are the ones who decide who should be
hired and fired and how the business should be generally organised. The workers
are the people who ultimately use the machines to produce the products or
services that are being sold by the firm. Workers and managers are paid
contractual wages. They receive a specified amount for a given time-period.
Entrepreneurs are not paid contractual wages. They receive no specified
‘reward’. Rather, they receive what is left over, if anything, after all expenses



have been paid. Profits are, therefore, the reward to the entrepreneur for taking
risks. Note that roles can be combined, and in the many small firms that
comprise a large part of the construction industry the entrepreneur is also the
manager-proprietor.

According to EU data small and medium-sized enterprises—defined as firms
employing less than 250 people—produce approximately 99 per cent of the
construction output in Europe. In fact, more than 20 per cent of the European
construction sector workforce is estimated to be self-employed; the comparable
figure is 35 per cent in the case of the UK. Indeed, the construction industry may
be characterised by risk-taking entrepreneurs. 

Profit

The costs of production must include an element of profit to pay for the
entrepreneur’s services. If the level of profits falls in one area of activity,
entrepreneurs may move their resources to an industry where the returns are
higher. To illustrate this behaviour economists employ a concept of normal
profit. Normal profit may be defined as:

the minimum level of reward required to ensure that existing entrepreneurs
are prepared to remain in their present area of production.

Normal profit is included in the cost of production, as it is an essential minimum
reward necessary to attract the entrepreneur into economic activity. The concept
of normal profit also highlights that all resources can be employed in several
ways (that is, all resources have alternative uses). Note that what is meant by
‘profit’ by economists differs from its general meaning in everyday usage. To
portray the general everyday meaning of profit, the following formula could be
used:

For economists, an alternative formula is required:

The economic profits formula will become clearer by looking at two areas of
resource allocation and the related cost accounting calculations. The first
resource is capital, and the second is labour.

OPPORTUNITY COST OF CAPITAL

Firms enter or remain in an industry if they earn, at a minimum, a normal rate of
return (NROR)—that is, normal profit. By this term, we mean that people will
not invest their wealth in a business unless they obtain a positive competitive rate
of return—in other words, unless their invested wealth pays off. Any business
wishing to attract capital must expect to pay at least the same rate of return on
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the capital as all other businesses of similar risk are willing to pay. For example,
if individuals can invest their wealth in almost any construction firm and get a
return of 10 per cent per year, then each firm in the construction industry must
expect to pay 10 per cent as the normal rate of return to present and future
investors. This 10 per cent is a cost to the firm—formally referred to as the
opportunity cost of capital. The opportunity cost of capital is the amount of
income, or yield, forgone by giving up an investment in another firm. Capital
will not stay in firms or industries if the rate of return falls below its opportunity
cost. Clearly, the expected rate of return will differ from industry to industry
according to the degree of risk and difficulty involved.

OPPORTUNITY COST OF LABOUR

The self-employed contractor or one-person business often grossly exaggerates
profit, because the opportunity cost of the time that they personally spend in the
business is often not properly measured. Take, as an example, the people who
run small surveying offices. These surveyors, at the end of the year, will sit down
and figure out their ‘profits’. They will add up all their fees and subtract what
they had to pay to staff, what they had to pay to their suppliers, what they had to
pay in taxes, and so on. The end result, they will call ‘profit’. However, they will
not have figured into their costs the salary that they could have earned if they had
worked for another company in a similar type of job. For a surveyor, that salary
might be equal to, say, £10 an hour. If so, then £10 an hour is the opportunity
cost of the surveyor’s time. In many cases, people who run their own businesses
lose money in an economic sense. That is, their profits, as they calculate them, may
be less than the amount they could have earned had they spent the same time
working for someone else. Take a numerical example. If an entrepreneur can
earn £10 per hour, it follows that the opportunity cost of his or her time is
£10×40 hours×52 weeks, or £20,800 per year. If this entrepreneur is making less
than £20,800 per year in accounting profits, he or she is actually losing money.
This does not mean that such entrepreneurs are stupid: they may be willing to
pay for the non-pecuniary benefits of being the boss.

We have only considered the opportunity cost of capital and the opportunity
cost of labour, but the concept applies to all inputs. Whatever the input, its
opportunity cost must be taken into account when figuring out true economic
profits. Another way of looking at the opportunity cost of running a business is
that opportunity cost consists of all explicit (direct) and implicit (indirect) costs.
Accountants only take account of explicit costs. Therefore, accounting profit
ends up being the residual after only explicit costs are subtracted from total
revenues.  

The term profits in economics means the income that entrepreneurs earn over
and above their own opportunity cost of time, plus the opportunity cost of the
capital they have invested in their business. Profits can be regarded as total

COSTS OF THE CONSTRUCTION FIRM 97



revenues minus total costs—which is how the accountants think of them—but
economists include all costs. We indicate this relationship in Figure 7.1.

The Goal of the Firm

In developing a model of the firm, we will generally assume that main business
goal is maximisation of profits. In other words, a firm’s goal is to make the
positive difference between total revenues and total cost as large as it can. We
use this profit-maximising model because it allows us to analyse a firm’s
behaviour with respect to the relationship between costs and units of output.
Whenever this model produces poor predictions, we will examine our initial
assumption about profit maximisation. We might have to conclude that the
primary goal of some firms is not to maximise profits but rather to maximise
sales, or the number of workers, or the prestige of the owners, and so on.
However, we are primarily concerned with generalisations. Therefore, providing
the assumption of profit maximisation is correct for most firms, then the model
serves as a good starting-point.

Figure 7.1 Simplified view of economic and accounting profit

Here we see that on the left-hand side, total revenues are equal to accounting cost plus
accounting profit—that is, accounting profit is the difference between total revenue and
total accounting cost. On the other hand, we see in the right-hand column that economic
profit is equal to total revenue minus economic cost. Economic costs equal explicit
accounting costs plus a normal rate of return on invested capital (plus any other implicit
costs).
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KEY POINTS 7.1

* A firm is any organisation that brings together production inputs in
order to produce a good or service that can be sold for a profit.

* Accounting profits differ from economic profits.
* Economic profits are defined as total revenues minus total costs,

including the full opportunity cost of all the factors of production.
* Small businesses and self-employed workers often fail to consider the

opportunity cost of the labour services provided by the owner.
* The full opportunity cost of capital invested in a business is generally

not included as a cost when accounting profits are calculated. Thus,
accounting profits overstate economic profits.

* Profit maximisation is regarded as the main objective when
considering a firm’s behaviour.

THE RELATIONSHIP BETWEEN OUTPUT AND
INPUTS

A firm takes numerous inputs, combines them using a technological production
process, and ends up with an output. There are, of course, many factors of
production, or inputs. We can classify production inputs into two broad
categories— labour and capital. The relationship between output and these two
inputs is as follows:

For more than 25 years, Patricia Hillebrandt (1974:34; 2000:191) used this type
of framework to discuss the output of the whole construction industry. In her
terms, the ultimate determinants of capacity within the industry are as follows:

• the amount of a given resource in use to sustain the current level of output
• the amount of the resource lying idle and awaiting the demand for its use
• the extent to which a resource may increase during the time horizon under

review
• the potential to substitute one resource (such as labour) for another (such as

capital)—and, obviously, the related cost of substitution.

Short Run Versus Long Run

Clearly, in any discussion of capacity, the time period is important and of particular
significance. Throughout the rest of this chapter, we will consider a ‘short’ time
period as opposed to a ‘long’ time period. In other words, in the analysis that
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follows we are looking at short-run production relationships and short-run costs
associated with production.

Any definition of the short run is, necessarily, arbitrary. We cannot talk in
terms of the short run being a specific period such as a month, or even a year.
Rather, we must consider short run in terms of the ability of the firm to alter the
quantity of its inputs. For ease of understanding, we will simply define the short
run as any time period when there is at least one factor of production that has a
fixed cost. In the long run, therefore, all costs are variable; that is, all factors are
variable.

How long is the long run? That depends on the individual industry. For
retailing, the long run may be four or five months—because that is the kind of
time period in which they can add new franchises. For manufacturing firms, the
long run may be several years—because that is how long it takes to plan and
build a new factory.

In most short-run analyses, the factor that has a fixed cost, or is fixed in
quantity, is capital. We, therefore, state that in our short-run model, capital (as
well as land) is fixed and invariable. This is not unreasonable—on a typical
construction site the amount of land and the number of cranes in place will not
change over several months. Likewise, the head office location and equipment
can not be easily altered. The input that changes most is labour. The production
relationship that economists use, therefore, holds capital and land constant, or
given, and assumes labour is variable. This assumption is particularly pertinent in
an industry such as construction in which labour accounts for a significant
proportion of the costs.

The Production FunctionÐa Numerical Example

The relationship between physical output and the quantity of capital and labour
used in the production process is sometimes called a production function. The
term production function in economics owes its origin to production engineers for
it is used to describe the technological relationship between inputs and outputs. It
depends therefore on the available technology.

Look at Table 7.1 (on page 94). Here we show a production function that
relates total output in column 2 to the quantity of labour input in column 1. When
there are no workers, there is no output. When there is the input of five workers
(given the capital stock), there is a total output of 150 sq. m per week. (Ignore,
for the moment, the rest of that Table 7.1.) In Figure 7.2a, we show this
hypothetical production function graphically. Remember that it relates to the
short run and that it is for an individual firm.
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Table 7.1 Diminishing returns: a hypothetical case in construction

In the first column, we give the number of workers used per week on a project. In the
second column, we give their total product; that is, the output that each specified
number of workers can produce in terms of square meters. The third column gives the
marginal product. The marginal product is the difference between the output possible
with a given number of workers minus the output made possible with one less worker.
For example, the marginal product of a fourth worker is 20 square metres, because with
four workers 140 square metres are produced, but with three workers only 120 are
produced; the difference is twenty.

Input of labour Total product (output in
sq. m per week)

Marginal physical product
(in sq. m per week)

0 0

1 20 20

2 60 40

3 120 60

4 140 20

5 150 10

6 160 10

7 165 5

8 163 −2

Figure 7.2a shows a total physical product curve, or the amount of physical
output that is possible when we add successive units of labour while holding all
other inputs constant. Note that the graph of the production function in
Figure 7.2a is not a straight line. In fact, it peaks at seven workers and starts to
go down. Obviously the unique nature of each construction related project
prevents us predicting an optimum number for each job, especially as the
particular skills of the construction team also greatly influence the actual rate of
output. In general terms, however, within any sector of the construction industry
there is a recognisable trend: output increases as more units of labour are taken
on but not at a constant rate. To understand why such a phenomenon occurs
within any firm in the short run, we have to analyse in detail the law of
diminishing (marginal) returns. 

DIMINISHING RETURNS

The concept of diminishing marginal returns applies to many different situations.
If you buckle a seat belt over your body in a car, a certain amount of additional
safety is obtained. If you add another seat belt some more safety is obtained, but
not as much as when the first belt was secured. When you add a third seat belt,
again safety increases but the amount of additional safety obtained is even
smaller. In a similar way, the u-values—a measure of heat loss—related to
glazing do not decline steadily as you add more panes of glass within a window
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unit. The u-values typically associated with single, double and treble glazing are
5.7, 2.8 and 2.0 respectively. Therefore, assuming the wall construction and
other factors remain constant, going from single to double glazing improves the
u-value by 2.9, while adding a third pane of glass only improves the u-value by 0.
8.

The same analysis holds for firms in their use of productive inputs. When the
returns from hiring more workers are diminishing, it does not necessarily mean
that more workers will not be hired. In fact, workers will be hired until the returns,
in terms of the value of the extra output produced, are equal to the additional
wages that have to be paid for those workers to produce the extra output. Before
we get into the decision-making process, let us demonstrate that diminishing
returns can easily be represented graphically and subsequently used in our
analysis of the firm. 

Measuring Diminishing Returns

How do we measure diminishing returns? First, we will limit the analysis to only
one variable factor of production (or input). Let us say that factor is labour.
Every other factor of production, such as machinery, must be held constant. Only

Figure 7.2a A production function

A production function relates outputs to inputs. We have merely taken the numbers from
columns 1 and 2 of Table 7.1 and presented them as a graph.
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in this way can we calculate the marginal returns from using more workers and
know when we reach the point of diminishing marginal returns.

Marginal returns for productive inputs are sometimes referred to as the
marginal physical product. The marginal physical product of a worker, for
example, is the change in total product that occurs when that worker joins an
already existing team. It is also the change in total product that occurs when a
worker resigns or is laid off from an already existing construction project. The
marginal productivity of labour, therefore, refers to the change in output caused
by a one-unit change in the labour input.

At the very beginning, the marginal productivity of labour may increase. Take
a firm starting without any workers, only machines. The firm then hires one
worker, who finds it difficult to do the work alone. When the firm hires more
workers, however, each is able to specialise, and the marginal productivity of
these additional workers may actually be greater than that achieved with the few
workers. Therefore, at the outset, increasing marginal returns are likely to be
experienced. Beyond a certain point, however, diminishing returns must set in;
each worker has (on average) fewer machines with which to work (remember, all
other inputs are fixed). Eventually, the site will become so crowded that workers
will start running into one another and will become less productive.

Using these ideas, we can define the law of diminishing (marginal) returns.
Consider this definition.

As successive equal increases in a variable factor of production, such as
labour, are added to other fixed factors of production, such as capital, there
will be a point beyond which the extra or marginal product that can be
attributed to each additional unit of the variable factor of production will
decline.

We can express this more formally.

As the proportion of one factor in a combination of factors is increased,
after a point, the marginal product of that factor will diminish.

Put simply, diminishing returns means that output does not rise in exact
proportions to increases in inputs, such as the number of workers employed.

AN EXAMPLE

The law of diminishing returns can be demonstrated in any sector of the
economy. Take a building site as an example. There is a fixed amount of land (the
building plot), and with the necessary supply of materials (bricks, timber, etc.)
and certain tools, the addition of more labourers eventually yields decreasing
increases in output. A hypothetical set of numbers, based on discussions with
project managers, that illustrates the law of diminishing returns has already been
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presented in Table 7.1 (and you may need to revisit the related caption). This is
now represented graphically in Figure 7.2b. 

Marginal productivity (the returns from adding more workers) at first
increases, then decreases, and finally becomes negative. When one worker is
hired, total output goes from zero to 20. Thus, the marginal physical product is
equal to 20. When another worker is added, the total output, measured in square
metres per week, increase to 60. Consequently the marginal physical product
associated with the second unit of labour is 40. The third unit of labour adds a
further 60 square metres to the total and, thereafter, the marginal product begins
to decrease. In this example, therefore, diminishing marginal returns occurs after
three workers are hired.

Figure 7.2b Diminishing marginal returns

Taking the data from Table 7.1, on the horizontal axis we plot the numbers of workers and
on the vertical axis we plot the marginal physical product in square metres per week.
When we go from zero workers to one worker, marginal product is 20. We show this at a
point between 0 and 1 worker to indicate that the marginal product relates to a change in
the total product as we add additional workers. When we go from one to two workers, the
marginal product increases to 40. After three workers, marginal product declines.
Therefore, after three workers, we are in the area of diminishing marginal physical returns.
Total product, or output, reaches its peak at seven workers. In fact when we move from
seven to eight workers, marginal product becomes negative.
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Diminishing Marginal Returns and the Theory of the Firm

If we now introduce business costs into the picture, we can begin to understand
the central importance of the law of diminishing returns. For example, consider
the relationship between marginal cost—that is, the cost of an extra unit of output
— and the incidence of diminishing marginal physical returns as illustrated
in Table 7.1. Let us assume that each unit of labour can be purchased at a
constant price. Further assume that labour is the only variable input. We see that
as more workers are hired, the marginal physical product first rises and then falls
after the point at which diminishing returns are encountered. The marginal cost of
each extra unit of output will first fall as long as the marginal physical product is
rising, and then it will rise as long as the marginal physical product is falling.
Consider again the data in Table 7.1. Assume that a worker is paid £500 a week.
When we go from zero labour input to one unit, output increases by 20 square
metres. Thus, the labour cost per square metre (the marginal cost) is £25. Now the
second unit of labour is hired, and it, too, costs £500. Output increases by 40.
Thus, the marginal cost is £12.50 (£500 divided by 40). We continue the
experiment. The next unit of labour produces 60 additional square metres, so the
marginal cost falls further to £8.33 per square metre. The next labourer yields
only 20 additional square metres, so the marginal costs starts to rise again back to
£25. The following unit of labour increases marginal physical product by only 10,
so that marginal cost becomes £50 per square metre (£500 divided by 10).

Marginal costs in turn affect the pattern of other costs, such as average
variable costs and average total costs. Once these other costs have been
considered, the importance of marginal cost analysis (and this whole section)
will become clearer.

KEY POINTS 7.2

* The technological relationship between output and input is called
the production function. It: relates output unit of time 10 the inputs,
such as capital and labour.

* After some rate of output, the firm generally experiences
diminishing marginal returns.

* The law of diminishing returns states that if all but one of the
factors of production are held constant, equal increments in that one
variable factor will eventually yield decreasing increments in output.

* A firm’s short-run costs are a reflection of the law shing returns.
Given any constant price of the variable input, marginal costs decline
at long as the marginal product of the variable up. At At the point of
diminishing returns, the re verse occurs Marginal costs will rise as the
marginal product of the variable input declines.
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SHORT-RUN COSTS

In the short run, a firm incurs different types of costs. Economists label all costs
incurred as total costs. These are divided into fixed costs and variable costs,
which we explain below. The relationship, or identity, is therefore:

Examples of costs in each of these categories are introduced in Table 7.2. After
we have looked at the elements of total costs, we will find out how to compute
average and marginal costs.

Table 7.2 Typical construction costs

Type of Cost Examples

Variable Costs Labour used on site
Materials used on site
Equipment used on site
Site management
Tendering for future contracts

Fixed Costs Head office bills for energy, water and rates
Wages for permanent head office staff
Bank interest and leasing costs
A sufficient (normal) level of return to keep the entrepreneur in the
industry

Fixed Costs

Let us look at a building firm such as Wimpey. The managers of that business
can look around and see the plant and machinery that Wimpey owns, the office
buildings the company occupies and the permanent staff for whom they are
responsible. Wimpey has to take account of the wear and tear of this equipment
and pay the administrative staff, no matter how many houses it builds. In other
words, all these costs are unaffected by variations in the amount of output. This
leads us to a very straightforward definition of fixed costs.

All costs that do not vary—that is, costs that do not depend on the rate of
production—are called fixed costs, or sunk costs.

According to Baumol’s (1982) theory of contestable markets, when sunk costs
are low, existing firms in a market have a continual concern that new entry is
always possible. In these circumstances profit levels are constrained (see
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Chapter 8 for details). Contestable markets typify construction firms, as they
usually have quite low fixed costs. Most contractors have no factory—as in effect
each site represents the firm’s new work location—and much of the necessary
equipment, such as scaffolding, cranes, skips, toilets, office huts, security stores,
floodlights and even water supplies, is usually hired as and when required. 

Variable Costs

The difference between total costs and total fixed costs is total variable costs: that
is, total costs−total fixed costs=total variable costs. Variable costs are those
costs whose magnitude varies with the rate of production. As a proportion of total
costs, variable costs in construction tend to be much higher than in the
manufacturing industry. One obvious variable cost is wages. The more a firm
builds or makes, the more labour it has to hire and the more wages it has to pay.
In fact a limiting factor to a construction firm’s output is often its management:
unlike machines, managers do not have an automatic safety cut-off point when
they are operating at full capacity, and when things start to go wrong on site,
costs can quickly spiral. As the size and number of their projects increases,
construction firms need to employ good site and project managers, and these may
well be in short supply. It is, therefore, difficult to determine when variable costs
will rise. The same type of logic applies to the other main variable cost category
—materials. As the demand for materials increases, they too may well become
more expensive to acquire.

In construction, the distinction between fixed and variable costs can be
difficult to make. For example, some contractors may regard management
salaries as fixed costs. It depends how the individual firm is organised. However,
the way to avoid a high proportion of fixed costs is to meet any requirement to
increase output by subcontracting and this is largely what happens in the
construction industry across Europe.

Short-Run Average Cost Curves

In Figure 7.3a, we plot total costs, total variable costs and total fixed costs. You
should note that the variable cost curve lies below the total cost curve by the
vertical distance equivalent to total fixed costs. In manufacturing firms, the
vertical distance representing fixed costs will be greater because its activities are
based on a factory which probably houses expensive machinery and so it has
relatively high fixed costs. Figure 7.3a is meant to represent the cost curves of a
typical construction firm—the fixed costs are represented as proportionally low.

Next we want to look at the average cost. The average cost is simply the cost
per unit of output. It is a matter of simple arithmetic to calculate the averages of
these three cost concepts. We can define them simply as follows:
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Figure 7.3b shows these corresponding average costs. Let us see what we can
observe about the three average cost curves in that graph.  

AVERAGE FIXED COSTS (AFC)

As we can see from Figure 7.3b, average fixed costs fall throughout the output
range. In fact, if we were to continue the diagram further to the right, we would
find that average fixed costs would get closer and closer to the horizontal axis.
This is because total fixed costs remain constant. As we divide this fixed amount
by a larger number of units of output, AFC must become smaller and smaller.

AVERAGE VARIABLE COSTS (AVC)

We assume a particular form of the average variable cost curve. The form that
it takes is a flattened U-shape: first it falls; then it starts to rise. The shape of the
curve indicates that at first it costs less to build or make successive units, but as

Figure 7.3a Total costs of production

108 EFFECTIVE USE OF RESOURCES



the law of diminishing returns sets in, it costs more and more to make successive
units.

AVERAGE TOTAL COSTS (ATC)

This curve has a shape similar to the average variable cost curve. However, it
falls even more dramatically at the beginning of the output range and rises more
slowly after it has reached a minimum point. It falls and rises in this fashion
because average total costs is the summation of the average fixed cost curve and
the average variable cost curve. So, when AFC plus AVC are both falling, it is
only logical that ATC will fall too. At some point, however, AVC starts to rise
while AFC continues to fall. Once the increase in the AVC curve outweighs the
decrease in the AFC curve, the ATC curve will start to increase and it will
develop its U-shape.

An efficient firm will aim to achieve its output at the lowest point on the
average cost curve—as this is where each unit of production is associated with
its lowest possible cost, given the firm’s existing level of capacity.

Figure 7.3b Average fixed costs, average variable costs average total costs and the
marginal costs of production
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Marginal Cost

To highlight precisely when average costs reach their lowest point, economists
are very interested in the principle of marginal cost. As we discussed earlier in
this chapter in the section on diminishing returns, the term marginal means
additional or incremental. In our previous example set out in Table 7.1, we
considered the marginal physical product—that is, the additional output
associated with taking on successive units of labour—and the marginal costs of
that additional output. For convenience the data of Table 7.1 is reproduced in
Table 7.3 together with columns setting out the marginal costs and average
variable costs. These are calculated using the same assumptions—that each unit
of labour costs £500 per week and that these are the only costs that alter—and
the same method as on page 98. For example, when the second unit of labour is
hired, costing £500, output increases by 40. Thus, the marginal cost is £12.50
(£500÷40) per square metre

Remember we find marginal cost by subtracting the total cost of producing all
but the last unit(s) from the total cost of producing all units including the last one,
and dividing the result by the additional output produced by the last unit.
Marginal cost can be measured, therefore, by using the formula:

We show the marginal costs of production for our hypothetical example in
column 4 of Table 7.3 and an equivalent marginal cost schedule is shown
graphically in Figure 7.3b. By including marginal cost data on these graphs we
can easily identify the minimum cost position.

Finding Minimum Costs

As Figure 7.3b demonstrates, the marginal cost curve first falls and then rises
much like the average variable cost and average total cost curves. This should
not be surprising: when marginal cost is below average total cost, average total
cost falls; when marginal cost is above average total cost, average total cost
rises. At the point at which average total costs are neither falling nor rising,
marginal cost must then be equal to average total cost. When we represent this
graphically, the marginal cost curve intersects the average total cost curve at its
minimum.

The same analysis applies to the intersection of the marginal cost curve and
the average variable cost curve.
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Table 7.3 Marginal and average costs

In the first column, we give the number of workers used per week on a project. In the
second column, we give their total product; that is, the output that each specified
number of workers can produce in terms of square metres. The third column gives the
marginal product. The marginal product is the difference between the output possible
with a given number of workers minus the output made possible with one less worker.
In the fourth and fifth columns we calculate the marginal costs and average costs per
square metre—assuming that each worker is paid £500 a week. For example, the marginal
product of a fourth worker is 20 square metres, because with four workers, 140 square
metres are produced, but with three workers only 120 are produced. The difference is 20.
The marginal cost, therefore, is £25 (£500÷20), and the average variable cost at the
same point is £14.29 (£2,000÷140).

Input of labour Total product
(output in sq.
m per week)

Marginal
physical
product (in sq.
m per week)

Marginal cost
(£/sq. m)

Average cost
(£/sq. m)

0 0 0

1 20 20 25.00 25.00

2 60 40 12.50 16.67

3 120 60 8.33 12.50

4 140 20 25.00 14.29

5 150 10 50.00 16.67

6 160 10 50.00 18.75

7 165 5 100.00 21.21

8 163 −2 −250.00 24.54

 

THE CONTRACTOR'S PROJECT COSTS

In most economic textbooks it is explained that producers can progress to
determine their selling price from a position of cost analysis. This makes
complete sense for most industries where the product already exists, such as
motor manufacturing or retailing. In the case of construction, however, the client
frequently initiates projects and the contractor has to determine the price before
the work is complete. In many instances, there is only one party interested in
buying the specific project—this type of market is known as a monopsony. This
gives construction clients an unusually powerful bargaining position.

What tends to happen is the client invites a selected number of contractors to
compete for a project. Contractors responding to this invitation prepare and submit
a tender price. Clearly, as part of this process, each contractor will make various
estimates before arriving at their final price—but they will never be completely
certain of their costs or the time it will take to compete the project satisfactorily.
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The Contractor's Bid

It is acknowledged that decisions about whether to bid or not to bid, and at what
price, are complex. For example, Shash (1993) has identified more than 50
factors that contractors take into consideration before submitting a bid. Here are
Shash’s top three—in rank order.

1 Need for work—The current state of the contractor’s market, such as the
firm’s position on its cost curves, will be a significant factor in determining
the nature of the bid. For example, if fixed costs are not spread over a
sufficient volume of work, the firm will be willing to take on work at lower
prices than when it is working at capacity. In Shash’s words (1993:111): ‘A
contractor must secure a designated business volume…to cover his/her
operating costs and to realise a reasonable profit.’ In other words, the more
desperate a firm is for work, the lower its bid price.

2 Number of competitors—Firms operating in a crowded, competitive
situation have to accept a fair price dictated by others in the market. In
contrast, if only a few firms dominate the market, a firm will be able to
‘administer’ its own price. This comparison between firms ‘taking’ a price
or ‘administering’ a price will become clearer after the next chapter.

3 Experience in similar projects—The degree of complexity in the work
required, compared to the firm’s experience, is obviously a major
determinant. (Shash’s research related to the top 300 contractors, and had it
broadened out to the lower end of the industry, location of the project would
also have been a significant factor in deciding whether to bid.)

KEY POINTS 7.3

* The short run is that period of time during which a firm cannot alter
its existing plant size.

* Total costs equal total fixed costs plus total variable costs.
* Fixed costs are those that do not vary with the rate of production;

variable cost are those that do vary with the rate of production.
* Average total costs equal total costs divided by output, that is

ATC=TC÷Q.
* Average variable costs equal total variable costs divided by output,

that is AVC=TVC÷Q.
* Average fixed costs equal total fixed costs divided by output, that is

AFC=TFC÷Q.
* Marginal cost equals the change in total cost divided by the change in

output.
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* The marginal cost curve intersects the minimum point of the average
total cost curve and the minimum point of the average variable cost
curve.

* Contractors consider more than 50 factors in deciding whether to bid
for a project. The need for work, number of competitors and the
contractor's experience in similar projects are the three most
important factors.

LONG-RUN COSTS

The long run is defined as the time during which full adjustment can be made to
any change in the economic environment - in the long run, all factors of
production are variable. For example, in the long run a firm can alter its plant
size. There may be many short-run curves as a firm develops over the years, but
only one long run. Long-run curves are sometimes called planning curves, and
the long run may be regarded as the planning horizon.

We start our analysis of long-run cost curves by considering a single firm
contemplating the construction of a single plant. The firm has, let us say, three
alternative plant sizes from which to choose on the planning horizon. Each
particular plant size generates its own short-run average total cost curve. Now
that we are talking about the difference between long-run and short-run cost
curves, we will label all short-run curves with an S; short-run average (total) cost
curves will be labelled SAC, and all long-run average (total) cost curves will be
labelled LAC.

Look at Figure 7.4a (see page 106). Here we show three short-run average
cost curves for the three (successively larger) plant sizes. Which is the optimal
plant size to build? That depends on the anticipated rate of output per unit of
time. Assume for a moment that the anticipated rate is Q1. If plant size 1 is built,
the average costs will be C1. If plant size 2 is built, we see on SAC2 that the
average costs will be C2, which is greater than C1. So if the anticipated rate of
output is Q1, to appropriate plant size is the one from which SAC1 is derived.

Note, however, what happens if the anticipated permanent rate of output per
unit of time goes from Q1 to Q2. If plant size 1 has been decided upon, average
costs will be C4. However, if plant size 2 had been decided upon, average costs will
be C3, which is clearly less than C4.

Long-run Average Cost Curve

If we make the further assumption that during the development of a firm the
entrepreneur is faced with an infinite number of choices of plant size, then we
can envisage an infinite number of SAC curves similar to the three in
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Figure 7.4a. We are not able, of course, to draw an infinite number; but we have
drawn quite a few in Figure 7.4b.

By drawing the envelope of these various SAC curves we find the long-run
average cost curve. To be academically precise, the long run average cost (LAC)
curve should be wavy or scalloped, since it follows the path of the SAC curves
enclosed. By tradition, however, it is portrayed as being tangent to the minimum
point of the SAC curves from which it is derived. Either way, the long-run
average cost curve represents the cheapest way to produce various levels of
output— provided the entrepreneur is prepared to change the size and design of
the firm’s plant. Long-run average cost curves are sometimes referred to as
planning curves.

Why the Long-run Average Cost Curve is U-shaped

Notice that the long-run average cost curve LAC in Figure 7.4b is U-shaped. It is
similar to the U-shape of the short-run average cost curve developed previously
in this chapter. However, the reason for the U-shape of the long-run average cost
curve is not the same as that for the short-run U-shaped average cost curve. The

Figure 7.4a Preferable plant size

If the anticipated permanent rate of output per unit time period is Q1, the optimal plant to
build would be the one corresponding to SAC1 because average costs are lower.
However, if the rate of output increases to Q2, it will be more profitable to have a plant
size corresponding to SAC2, as unit costs can fall to C3.
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short-run average cost curve is U-shaped because of the law of diminishing
marginal returns. However, that law cannot apply to the long run—in the long
run all factors of production are variable, so there is no point of diminishing
marginal returns since there is no fixed factor of production. Why, then, does the
long-run average cost curve have a U-shape? The reasoning has to do with
changes in the scale of operations. When the long-run average cost curve slopes
downwards, it means that average costs decrease as output increases. Whenever
this happens, the firm is experiencing economies of scale. If, on the other hand,
the long-run average cost curve is sloping upwards, the firm is incurring increases
in average costs as output increases. The firm is said to be experiencing
diseconomies of scale. There is a third possibility: if long-run average costs do
not change with changes in output, the firm is experiencing constant returns to
scale. In Figure 7.5 we show these three stages. In the first stage the firm is
experiencing economies of scale; in the second stage, constant returns to scale;
and in the third stage, diseconomies of scale.

Figure 7.4b Deriving the long-run average cost curve

If we draw all the possible short-run average curves that correspond to different plant
sizes and then draw the envelope to these various curves, SAC1…SAC8, we obtain the
long-run average cost curve.
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Returns to ScaleÐIn Three Stages

Savings (economies of scale) are possible as firms progress to larger production
— that is, increases in output can result in a decrease in average cost. There are
five types of scale economies.

• Technical economies: relating to the firm’s ability to take full advantage of
the capacity of its machinery.

• Managerial economies: as firms grow, they can afford to employ—and
benefit from—specialised managers.

• Commercial economies: such as buying in bulk and advertising.
• Financial economies: larger firms have a greater variety of sources for funds

and often at favourable rates.
• Risk bearing economies: larger firms may achieve distinct advantages by

diversifying into several markets and researching new ones.

When economies of scale are exhausted, constant returns to scale begin. Some
economists regard the commencement of this stage as the minimum efficient
scale (MES) since it represents the lowest rate of output at which long-run
average costs are minimised—and no further economies of scale can be achieved
in the present time period. The MES is represented by point Q1 in Figure 7.5. 

Clearly, economies of scale are more easily associated with standardised
manufactured products. Indeed, in many manufacturing industries a firm has to be

Figure 7.5 Economies and diseconomies of scale

Long-run average cost curves will fall when there are economies of scale, as shown in
stage one up until Q1. There will be constant returns to scale when the firm is
experiencing output Q1 to Q2, as shown in stage two. And, finally, long-run average costs
will rise when the firm is experiencing diseconomies of scale, beyond Q2 in stage three.
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big to survive. This is certainly not the case in construction. The unique nature of
many construction projects, plus the relatively small size of many construction
firms, prevents the industry from realising the full potential of economies of
scale.

Cooke (1996:134) shows very clearly the different capabilities of
manufacturing and construction firms to benefit from economies of scale by
using a diagram similar to Figure 7.6. In Cooke’s analysis the long-run average
cost curve LAC1 represents the average costs of production of a typical
manufacturing firm able to exploit economies of scale. In this case, the MES is
at point Q2. In contrast, LAC2— positioned to the left of and above LAC1—denotes
the long-run average costs associated with projects with lower levels of
standardisation, such as those experienced by the typical firm in construction. On
LAC2, a firm can only achieve economies of scale to output Q1—so clearly it
would be beneficial to reorganise production to be on LAC1. This is precisely
what the contractor O’Rourke achieved by its acquisition of Laing Construction
in 2001. Within a year O’Rourke was in a position to offer a range of
standardised, prefabricated components that could be configured to create
buildings to suit individual client’s requirements. This development was only
possible due to O’Rourke’s increased scale of operation. In effect it had moved
from operating along LAC2 to the more efficient LAC1 schedule. These
outcomes are often the rationale that lie behind mergers and acquisitions— but
these achievements are still the exceptions rather than the rule in the construction
industry.  

To sum up, the general rule seems to be that economies of scale have a limited
role in construction. In fact Hillebrandt (2000:121) went as far as suggesting that
‘many construction firms are actually on a long-run increasing cost curve’.

Obviously, in any industry, there is a possibility that average unit costs may
start to rise as a firm expands in size. For example, a firm needing to dig ditches
might hire workers on a job basis. For jobs requiring up to ten workers, it simply
hires the workers and gives them each a shovel to dig ditches. However, for jobs
requiring ten or more workers, the firm may feel it is also necessary to hire an
overseer to co-ordinate the ditch-digging effort. Thus, perhaps, constant returns
to scale remain until ten workers employed; then decreasing returns to scale set
in. As the layers of supervision grow, the costs of communication grow more
than proportionately; hence, the average cost per unit of output will start to
increase. In the terms used in Figure 7.5, firms can run quite quickly into
diseconomies of scale as they grow in size if they are not careful.

According to Hillebrandt’s analysis these diseconomies occur very soon in
construction for two main reasons. First, most firms can only substantially increase
their turnover by extending their catchment area, which in turn increases costs of
transport and supervision. Second, there is the indivisible nature of
entrepreneurial ability that causes the decision-making process to clog up as firms
increase their scale of operations. This second argument is well rehearsed in the
traditional business literature: many analysts have observed a crisis point in a
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firm’s growth when it becomes too big for the directors of the firms to continue
to exercise effective personal control yet too small to afford to recruit extra
expertise. The precise point that this occurs depends on the management calibre
of the existing directors.

THE MINIMUM EFFICIENT SCALE AND LEVELS OF
COMPETITION

Information obtained from the annual census of production and construction,
suggests that for many industries the long-run average cost curve does not
resemble that shown in Figure 7.4b. Rather, it more closely resembles LAC1 in
Figure 7.6— there is a small portion of declining long-run average costs and then
a wide range of output associated with constant economies of scale. In short,
economies of scale are soon exhausted.

One of the uses of the minimum efficient scale (MES) is that it gives a rough
measure of the degree of competition in an industry. If the level of output
associated with the minimum efficient scale is small relative to the total industry
demand, the degree of competition in that industry is likely to be high since there
is room for many efficient firms. Conversely, when the level of output associated
with the MES is large relative to industry demand the degree of competition is
likely to be small. For example, 94 per cent of air traffic is accounted for by the

Figure 7.6 Economies of scale in the construction sector

LAC1 represents the average cost of production for a firm able to exploit economies of
scale, such as a manufacturer. In comparison, LAC2 is the average cost of production for a
contractor unable to take full advantage of economies of scale, due to the unique nature of
each unit of output.
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eight largest airlines. Some economists maintain that the number of firms
comprising an industry is determined by the MES, and they claim that an
industry is ‘efficient’ when the amount of resources used to produce the total
output is at a minimum.

One way to estimate the significance of economies of scale to specific
industries is to determine the percentage of total production or employment
accounted for by, say, the top five firms in an industry. This gives the five-firm
concentration ratio. This statistical series is published by the Office for National
Statistics (ONS) in Business Monitor. The series is based on the most recent
census of production and construction. Note that the precise definition of any
specific industry is somewhat arbitrary and, consequently, as we narrow the
definition of an industry the concentration ratio rises, and vice versa.

Table 7.4 Measuring the minimum efficient scale

Industry Number of enterprises Five-firm concentration ratio

Employment (%) Gross Output (%)

Iron and steel 27 90.9 95.3

Cement, lime and plaster 181 79.6 77.7

Builders, carpentry and
joinery

2,327 17.1 17.3

Source: Adapted from Business Monitor (ONS 1997)

Table 7.4 gives the five-firm concentration ratio for three selected industries
within the construction sector. The five-firm concentration ratio for iron and
steel output is approximately 95 per cent. This seemingly high ratio is to be
expected from a specific production process that requires heavy plant and
machinery. At the other extreme, the broad industrial classification of
construction would produce a very low concentration ratio, as total production
and employment is dominated by small businesses. In fact, as we pointed out in
Chapter 6 there are more than 164,000 enterprises comprising the construction
industry—responsible for all the employment and output of the UK construction
firms.

The top five firms in the UK now account for around 15 per cent of the total
construction output. These construction majors, as they are sometimes referred
to, are no longer simple contractors, since they have diversified into a range of
related (and unrelated) activities. At this top end of the industry, economies of
scale will certainly come into effect—but elsewhere in the industry, the benefits
are not so common.

EXTERNAL ECONOMIES OF SCALE

The economies of scale we have discussed so far in this chapter are internal to the
firm, and could be described as the direct result of individual company policy.
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That is to say, they do not depend on what other firms are doing or what is
happening in the economy. They are formally referred to as internal economies
(or diseconomies) of scale. This is to distinguish them from external economies
of scale, which benefit all firms in an industry—regardless of their individual
size or policy. In the case of construction, external economies are more
important than internal economies of scale. In most countries, the construction
industry represents one of the largest sectors—yet is usually dominated by many
fragmented firms. The external economies in construction are, therefore, in
effect the by-product of being a firm involved in a large industrial sector.

When any industry expands, all firms in the industry benefit in ways that
normally lead to savings for all the firms involved. Firms get the opportunity to
buy in services more easily; firms can combine to fund research and/or training;
firms often become more specialised; trade associations may form; professional
bodies can emerge to represent their members; and specialised journals may be
started to report on best practice. In construction, there are examples of all these
developments.

As we mentioned in Chapter 1, during the last 40 years there have been
several government reports seeking to improve the efficiency of the industry as a
whole. Rethinking Construction, the report by Sir John Egan (1998), set a
national agenda to improve the performance and culture of the construction
industry. Targets relevant to our discussion in this chapter included a 10 per cent
reduction in annual costs and making tendering more efficient. To achieve these
targets, the report suggested that the industry adopts the use of Internet services
and collaborates more effectively. Obviously using an Internet package to
process transactions significantly reduces administration costs and resolves any
unnecessary duplication of effort. The development of two dedicated portals in
2001—BuildOnline and Asite—provided the mechanism to deliver some of
these solutions. These tools enable the procurement of materials through on-line
catalogues, the standardisation of tendering documents and the sharing of
information. All firms in the industry now have an improved knowledge of costs,
time and quality. Ultimately, it is hoped that information technology will put an
end to the wasteful process of competitive tendering.

Another good example of external economies of scale that benefit firms
involved in construction are the trade missions undertaken by the government on
behalf of the industry. From 1997 to 2001, the Export Promotion and
Construction Materials Division of the Department of the Environment,
Transport and the Regions (DETR) had three important aims as part of its remit
to secure an efficient market for the UK construction industry. These were to:

• promote the construction industry’s interests and capabilities in overseas
markets

• spread awareness of market opportunities
• provide appropriate, practical assistance.
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The UK government organised trade missions led by ministers to ‘open doors’
and enable companies to meet key decision-makers in markets that were believed
to hold significant opportunities. For example, in 2000, trade missions visited
South Africa, Lebanon, Kazakhstan, Chile, Brazil, Indonesia and Romania.

These developments represent good examples of external economies of scale,
as in each case, industry-wide initiatives have encouraged the reduction of each
participating firm’s costs. In terms of Figure 7.5, the industry as a whole should
experience a downward shift in its long-run average cost curve reflecting a
decrease in costs at every level of output. 

Of course, external change will not always benefit the member firms of a
particular industry. For example, as the construction industry grows larger,
shortages of specific materials, land and/or skilled labour may occur. This would
push up costs per unit of output across the whole industry—or, in the terms
employed above, the industry would experience external diseconomies of scale.

A Final Note on Techniques

Before progressing further with the theory of the construction firm, it may be useful
to emphasise three points which should help you avoid any confusion when
studying other economic textbooks.

1 By now you should understand how economists use cost curve diagrams to
provide a summary of their ideas. You should realise, therefore, that these
diagrams are never intended to be more than a visual image—an aide-
memoire. They never form a precise reflection of a particular firm.

2 Most microeconomic theory has been developed with manufacturing as the
focus and it does not, therefore, always smoothly translate to the
construction industry. As Ive and Gruneberg (2000:150) emphasise,
economic theory relates to the manufacturing of mass produced products,
whereas construction is oriented towards individual projects that tend to be
‘one-off productions’ (with the possible exception of housing). Indeed, in
most mainstream textbooks on economic theory the construction industry is
not even indexed.

3 Remember that we commence from the basic assumption that all firms in all
sectors seek to maximise their profits. This is an important cornerstone of
economic theory. Economists pursue this objective with an academic zeal
that regards even the marginal detail as crucially significant. This will be
developed further in the next chapter.

KEY POINTS 7.4

* The long run is often called the planning horizon.
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* The long-run average cost curve is derived by drawing a line tangent
to a series of short-run average cost curves, each corresponding to a
different plant size.

* A firm can experience economies of scale, diseconomies of scale, and
constant returns to scale, depending on whether the long-run average
cost curve slopes downwards, upwards, or is horizontal (flat).

* Economies of scale occur when all factors of production are increased
and average costs fall. There are five reasons for economies of scales,
relating to: (a) managerial economies, (b) commercial economies, (c)
financial economies, (d) technical economies and (e) risk-bearing
economies.

* The minimum efficient scale occurs at the lowest rate of output at
which long-run average costs are minimised.

* Construction firms may experience diseconomies of scale because of
limits to the efficient functioning of management, and because of
their small fragmented organisation.

* Internal economies of scale arise from the growth of one firm,
regardless of what is happening to other firms.

* External economies of scale relate to a whole industry and are an
important aspect of the construction industry.

* The cost-curve techniques associated with the theory of the firm have
been developed for, and particularly apply to, the profit maximising
manufacturer.
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8
Types of Market Structure in the

Construction Industry

In order to understand the precise relationship between output, revenue and
price, a firm has to know the structure of the market or industry into which it is
selling its product. There are various market structures. At one extreme, there is a
monopoly where one producer dominates the market and controls the price and
output decisions. At the other extreme, both buyers and sellers correctly assume
that they cannot affect market price - this market structure is known as perfect
competition. Most firms involved in construction are engaged in market
structures between these two theoretical extremes. In the language of textbook
economics, they are involved in imperfectly competitive markets—where the
clients and contractors have to take into account how their individual actions will
affect the market price. (Here, it might be useful to review Key Points 6.1.) We
shall examine these real-life scenarios in more detail once we have set up a
reference point for the discussion.

THE PURPOSE OF PERFECT COMPETITION

To begin, we consider in some detail the hypothetical scenario of a perfectly
competitive market. Although no real industry actually operates in such a
market, it provides an important reference point for economists. In the case of
construction, there are also some interesting parallels in reality. The perfectly
competitive market acts as a benchmark from which other market situations can
be judged. As we will show, an optimum allocation of resources arises from
perfect competition because every firm is producing at minimum unit cost.
Consequently, we will be able to develop an understanding of what is meant by a
‘fair’ price, a ‘normal profit’ and an ‘efficient’ industry.

The term perfect competition relates to a specific model market structure, and
now we shall set out its characteristics.

The Characteristics of Perfect Competition

• The product sold by firms in the industry is homogeneous. This means that
the product sold by each firm in the industry is a perfect substitute for the



product sold by every other firm. In other words, buyers are able to choose a
product from a large number of sellers in the knowledge that it is essentially
the same. The product is thus not in any sense differentiated regardless of the
source of supply.

• Any firm can enter or exit the industry without serious impediments.
Resources must also be able to move in and out of the industry unimpeded;
without, for example, government legislation preventing any resource
mobility.

• There must be a large number of buyers and sellers. When this is the case, no
single buyer or seller has any significant influence on price. Large numbers of
buyers and sellers also means that they will be acting independently. 

• There must be complete information available to both buyers and sellers
about market prices, product quality and cost conditions.

Now that we have defined the characteristics of a perfectly competitive market
structure, we consider the position of an individual firm. We define a perfectly
competitive firm as:

one that is such a small part of the total industry in which it operates that it
cannot significantly affect the price of the product in question.

This means that each firm in the industry is a price-taker—it takes the price as
something that is beyond its individual control.
How does a situation arise in which firms regard prices as set by forces outside
their control? The answer is that even though every firm, by definition, sets its
own prices, it must always considers the prices of its competitors. The firm in a
perfectly competitive situation finds that it will eventually have no customers if
it sets its price above the competitive price. Let us now see what the demand
curve of an individual firm in a competitive industry looks like.

Single-Firm Demand Curve

We have already discussed the characteristics of demand schedules (for example,
see Key points 4.1). Figure 8.1 presents the hypothetical market demand
schedule faced by any producer or contractor, who, we assume, controls only a
very small part of the total market. This is how we characterise the demand
schedule for a purely  competitive firm—it is a horizontal line at the going
market price. It is a completely elastic demand curve—by raising its price by one
penny, the individual firm would lose all its business.

At the market price, demand is perfectly elastic; the firm can sell as much
output as it wants, providing it does not alter the price. If the firm were to raise
its price, consumers will buy the same skill, product or service from another
producer.
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KEY POINTS 8.1

* There are various market structures. Examples include a monopoly
in which one producer alone controls price and output decisions, and
perfect competition in which no single producer can control the
market.

* The perfectly competitive market is a hypothetical extreme that acts
as a benchmark by which real (imperfect) markets can be judged.

* The hypothetical model of perfect competition has four main
characteristics: (a) homogeneous product, (b) freedom of entry and
exit, (c) large number of buyers and sellers, and (d) full information.

* A perfectly competitive firm is a price-taker. It takes price as
given. It can sell all that it wants at the going market price. The
demand curve facing a perfect competitor is a horizontal line at the
market price.

Figure 8.1 The demand curve for an individual firm in a perfectly competitive
market

We assume that the individual producer represents such a small part of the total market
that it cannot influence the price. The firm accepts the price as given. At the going market
price it faces a horizontal demand curve. If it raises its price, even by one penny, it will
sell nothing. Conversely, the firm would be foolish to lower its price because it can sell
all that it can produce at the market price. The firm is a price-taker and its demand curve
is described as being perfectly elastic.
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HOW MUCH DOES THE PERFECT COMPETITOR
PRODUCE?

We have established that a perfect competitor has to accept the given price of the
product. If the firm raises its price, it sells nothing. If it lowers its price, it makes
less money per unit sold than it otherwise could. The firm has only one decision
variable left: how much should it produce? We will apply our model of the firm
to answer this question. We shall use the profit-maximisation model and
assume that firms, whether competitive or monopolistic, will attempt to
maximise their total profits— that is, they will seek to maximise the positive
difference between total revenue and total costs. (It may also help here to review
the distinction between accounting and economic profits, see Key points 7.1.)

Total Revenue

Every firm has to consider its total revenue. Total revenue is defined as the
quantity sold multiplied by the price; or, expressed using the notation employed
in some texts, TR=P×Q. This is also the same as total receipts from the sale of
output.

In Figure 8.2 (see page 118) we assume that the firm is one of many
comprising the total market, so it can sell all it produces at a given price. Thus,
the total revenue curve is presented as a straight line. For every unit of sales,
total revenue is increased by proportionally the same amount. 

Total Costs

Revenue is only one side of the picture. Total costs must also be considered.
Notice that when we plot total costs in Figure 8.2 the curve is not a straight line,
but a wavy line, due to the existence of increasing and decreasing returns which
we alluded to in Chapter 7. When the total cost curve is above the total revenue
curve, the firm is experiencing losses. When it is below the total revenue curve,
the firm is making profits. Where the two curves intersect represents break-even
points. Note that by reducing total costs, firms can make bigger profits.

COMPARING TOTAL COSTS WITH TOTAL
REVENUE

By comparing total costs with total revenue, it is possible to calculate the number
of units that the individual competitive firm should aim to produce per month.
Clearly, the firm will maximise profits at that place on the graph where the total
revenue curve exceeds the total cost curve by the greatest amount. In Figure 8.2,
that occurs at a rate of output and sales of either seven or eight units per month;
this rate may be called the profit-maximising rate of production. 
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Marginal Analysis

Another way to find the profit-maximising rate of production for a firm is by
marginal analysis. This method involves making a detailed study of marginal
revenue and marginal costs. The concept of marginal cost has already been
introduced in Chapter 7. It was defined as the change in total cost due to a one-
unit change in production. The resulting schedule of costs was based on the law
of diminishing returns: at first costs fall and then they begin to rise. Some
example calculations for a marginal cost schedule were presented in column 4 of
Table 7.3. This leaves marginal revenue to be clarified.

Marginal Revenue

Marginal revenue represents the increment in total revenue attributable to selling
one additional unit of product. For example, if selling an extra unit of
construction activity increases a contractor’s total revenue from £1,800 to £2,100,
the marginal revenue equals £300. Hence, marginal revenue may be calculated
by using the formula:

Figure 8.2 Finding a profit-maximising position

The straight black line represents total revenue, as each unit is sold for the same price.
Total costs, represented by the blue line, first exceed total revenues and a loss is made;
then they become less than total revenue and a profit is made. We find maximum profits at
the point where total revenues exceed total costs by the largest amount.
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In any market structure, therefore, marginal revenue is closely related to price. In
fact in a perfectly competitive market, the marginal revenue curve is exactly
equivalent to the price line or, in other words, to the individual firm’s demand
curve, since the firm can sell all of its output (including the last unit of output) at
the market price.

COMPARING MARGINAL COST WITH MARGINAL
REVENUE

Obviously, if the marginal revenue from a unit increase in output is greater than
the marginal cost, it would seem rational for the profit-maximising firm to
produce that unit of output. Conversely, if the marginal cost of an extra unit of
output exceeds its marginal revenue, it would be produced at a loss and,
therefore, it would be inappropriate for the profit-maximising producer to
produce that unit of output. In fact, all firms have a clear incentive to produce
and sell right up to the point at which the revenue received from selling one more
unit of output equals the additional cost incurred in producing that unit. If the
firm chooses to stop output before this point, it will not have maximised profits:
it will not have squeezed the pips until they squeak. The profit maximiser should
not be satisfied until the last penny of profit has been earned. This will only be
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achieved at the point where marginal costs equal marginal revenue. This decision
rule is represented by point E in Figure 8.3 (see page 120). 

KEY POINTS 8.2

* Profit is maximised at the rate of output where the positive difference
between total revenue and total costs is greatest.

* Using marginal analysis, the profit-maximising firm will produce at a
rate of output at which marginal revenue equals marginal cost.

* Profit-maximising rules apply to all types of market structure.

TOWARDS THE NOTION OF AN EFFICIENT
INDUSTRY

To consider an entire industry, the cost and revenue schedules of all its
constituent firms need to be aggregated. For an industry with a perfectly
competitive market structure, this is not a problem since the costs and revenue
for each firm are identical. This theoretical extreme will prove relevant when we
consider the notions of efficiency that exist in reality. It should also prove to be
useful to those concerned with the performance of firms in the construction sector.
Most firms in construction do seek to maximise their profits, they often have a

Figure 8.3 Long-run perfectly competitive equilibrium

In the long run, perfectly competitive firms move towards a position at which marginal
revenue equals marginal cost and average total costs. In short, ‘where everything is
equal’—represented by point E.
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large degree of freedom to enter and exit the various activities, and they rarely set
their prices without regard to the terms expressed by their competitors. 

Short-run Versus Long-run Profits

Economic theory suggests that in the long run all the firms in a competitive
industry earn normal profits (as defined and discussed in Chapter 7). In the short
run, however, which may represent a considerable length of time in construction
markets, some firms will sell their product well above their minimum average
costs and make supernormal profits. As a result, more firms will be enticed into
the sector to get a slice of the action. In time, this increased competition will
force the equilibrium price of the product down, until each firm is making only
normal profit. This situation is shown in Figure 8.3.

In the long run, the perfectly competitive firm/industry finds itself producing at
a rate Q. At that rate of output, the price is just equal to the minimum average
total cost. Obviously, it is possible for supernormal profits to cause too many
firms to enter the market, in which case the market price would fall below P and
firms would make a loss—subnormal profits. Firms would then leave the
industry and the decrease in supply would cause market prices to rise again to P.
In this sense, perfect competition results in no ‘waste’ in the production system.
Goods and services are produced using the least costly combination of resources.
This is an important attribute of a perfectly competitive long-run equilibrium,
particularly when we wish to compare the market structures that are less than
perfectly competitive.

KEY POINTS 8.3

* In the short run, the perfectly competitive firm can make
supernormal profits.

* In a perfectly competitive market, new firms entering the industry
will absorb supernormal profits.

* In the long run, a perfectly competitive firm (industry) produces at
the point where P=MR=MC=ATC.

MARKET STRUCTURES THAT TYPIFY THE
CONSTRUCTION INDUSTRY

So far we have discussed in some detail the hypothetical market structure of
perfect competition, in which there are numerous firms that produce the same
product and have no influence over price: they are price-takers. In this section, we
analyse the actual markets in which construction firms are engaged. These are
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also generally competitive, in the sense that there are usually many firms
producing an insignificant part of total construction output, and there are
certainly no formal restrictions preventing firms from participating. Most firms
comprising the construction industry do, however, have some control over price.
In fact, we shall conclude that in general terms markets representing construction
are often representative of either monopolistic competition or oligopoly and, in
practice therefore, there is an element of control over price-making. 

In making this comparison between the world of perfect theory and actual
practice, it is important to remember that the construction industry, as a whole,
consists of many different markets—some are defined by a specific service or
product; others by the size and complexity of contracts awarded in the market, or
by the geographical location of the market. Consequently, we should not aim to
pigeonhole all firms into one model of market behaviour. However, the
following analysis represents a quick tour through some generalised principles
that apply to significant parts of the construction industry. It may help your
comprehension if you have some specific construction firms in mind as you
proceed.

Monopolistic Competition

In reality, most markets are far from perfect. For example, in any construction
market contractors, subcontractors and material producers will try to obtain some
monopoly advantages by distinguishing their firm’s product from that of their
competitors. They may do this by somehow implying—or, indeed, achieving—
better quality and/or reliability. In these types of market, firms can earn above
normal profits—but only for a short while, because other firms in the market will
respond by producing similar products. This keeps the market very competitive,
and constrains long-term profits.

This model of behaviour is known as monopolistic competition as each firm
can easily achieve a degree of local monopoly but is ultimately restricted by the
presence of many competing firms. As we have suggested, this type of
competition is well exemplified by firms in the construction industry: firms tend
to be highly fragmented across the country but are somehow constrained by the
potential competition of similar firms in neighbouring towns.

Oligopoly

In the strictest sense of the word, oligopoly is where a few sellers compete for
the entire market. Blue Circle, for example, accounts for approximately half of
the supply of cement to building firms in the UK and two other firms, Rugby and
Castle, make most of the remaining cement. In this kind of market each firm has
enough power to avoid being a price-taker—but they are still subject to a
sufficient amount of competition to know the market is not entirely under their
control. In other words, firms in oligopolistic markets will price their produce or
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service according to how they think competitors will react. This leaves them
faced with the dilemma of not knowing whether to compete or co-operate. In short,
the world of oligopoly is one of uncertainty.

To paraphrase Lipsey and Crystal (1995:264), firms in an oligopolistic
industry will make more profits if they agree to co-operate as a group; however,
if one firm deviates from the agreement and/or becomes aggressively
competitive, it stands to make more profit for itself.

When firms agree to co-operate to raise profits it is called collusion.
According to anecdotal evidence from several groups of postgraduate students
working in the industry, collusion is common practice in contractual agreements
across the whole breadth of construction. This recent experience is confirmed by
Hillebrandt’s theoretical analysis, which emphasises that most firms in the
construction industry follow some form of oligopolistic behaviour. This has been
a dominant message throughout her writing career (1974:155–7; 2000:153–5).
Since collusive agreements of one type or another tend to typify many
transactions in the industry, we need to understand them in some detail.

THE HYPOTHESIS OF QUALIFIED JOINT PROFIT
MAXIMISATION

As long ago as 1776, Adam Smith, the founder of modern economics, alluded to
collusion. In commenting upon contracts between rival firms, he showed deep
suspicion. He observed that: ‘people of the same trade seldom meet together for
fun and merriment, but the conversation ends in a conspiracy against the public,
or in some contrivance to raise prices.’

It was not until 170 years later that this statement was elaborated into a
hypothesis in the writing of Professor William Fellner. He explained how some
kind of agreement between competing firms of the same trade was inevitable. The
agreements, however, were not necessarily formal. In fact he distinguished
between two types of agreement: ‘explicit agreements’ and ‘quasi-agreements’.
Explicit agreements would nowadays be regarded as ‘overt’ or ‘covert’
collusion, depending on whether the agreement is open or secret. In contrast, a
‘quasi-agreement’ is far less formal—it is what Fellner describes as somehow
representing a ‘spontaneous co-ordination’. An example of a quasi-agreement
would be the kind of unwritten rule that says all firms should take their price
from the most dominant company in the market to avoid rounds of price-cutting.
This latter type of arrangement, where no formal agreement actually occurs, is
now more commonly referred to as tacit collusion.

Although collusive behaviour of any form is usually frowned upon, it is
entirely understandable that firms may try to act in a common manner to protect
or promote common interests. The importance of Fellner’s work is that it shows
that agreements to protect common interests do not require an explicit
arrangement. As Fellner (1949:16) noted: ‘The difference between “true”
agreement and quasi-agreement is that the former requires direct contact while
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the latter does not.’ The basic aim of his hypothesis was to explore how rival
firms in an oligopolistic type market resolved the conflict of knowing whether
to:

• compete with rivals to gain as large a share of the potential profits as possible
• co-operate with rivals to maximise their joint profits.

The relative strength of these two forces—which operate concurrently—varies
from industry to industry as the following five market characteristics suggest. As
you read through them try to think about how many may apply to a specific
market within the construction industry. In formal terms, that is, how many of
these five market characteristics could lead to joint profit-maximising behaviour
in a specific construction market.

1 There are very few firms. They know each other well enough to understand
that one of them cannot gain sales without inducing retaliation. So some
agreement to co-ordinate their policies may be reached. 

2 The firms produce similar products. As a result, it is difficult to gain a
specific advantage in the market. In such a situation, firms may prefer some
form of joint effort in preference to the cut-throat behaviour necessary to
take customers away from each other.

3 There is a dominant firm. Other firms may look to the dominant one for its
judgement about market conditions and take its lead on prices. In short, the
dominant firm becomes a reference point and the focus for tacit agreement.

4 The firms have very similar average costs. In this case it is unlikely that firms
will enter into price competition. Rivalry could break out in other forms,
unless some joint agreement is reached to maximise profits.

5 New entrants face significant barriers to entry. The theory of perfect
competition suggests that high profits in an existing market will attract new
entrants and, as a result, prices and profits reduce. This profit-damaging
activity is less likely to occur if some agreement between the existing firms
has been made to prevent other firms breaking into the market.

Collusion is not in keeping with an ethical business code and, more importantly,
it tends to be illegal in most countries. Consequently, it is difficult to gauge the
extent of qualified joint profit-maximising agreements. Clearly there are
countless opportunities that one can envisage and the examples that are talked
about probably only represent the tip of the iceberg. As Fellner (1949:16) stated
when setting up his hypothesis: ‘In the real world, quasi-agreement may shade
over into true agreement by gradations.’ In other words, it is a short hop from the
activity of informal or tacit collusive oligopolistic behaviour to the more formal
rigging of markets. Either practice raises questions about a lack of fairness and
transparency—and leads to imperfect competition of one sort or another.
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Frequent government reports on competition suggest that collusive behaviour
does occur in many sectors of the economy. The building materials sector is full
of good examples and these are examined further in Reading 3 (see page 129).
The intriguing aspect is that although in statistical terms the construction industry
comprises many thousands of small competitive firms, it is fragmented by trades
and regions—and in many of these market segments there are examples of a local
monopoly or a local price leader.

THE THEORY OF GAMES

In recent years economists have begun to use a branch of mathematics called
game theory to study collusion. In this work, the competition between firms is
analysed as a game. Each firm decides its own game plan in terms of price and
output, but realises that the result or success of its strategy depends upon the
action of its opponents (the competing firms).

In 1994 three game theorists shared the Nobel prize for economics and since
then examples of the application of game theory have proliferated in the
mainstream texts. Two common examples are the prisoners’ dilemma and the
zero-sum game. The prisoners’ dilemma is used to demonstrate that competing
firms have conflicts of interest (like the conspirators in a crime who are
interviewed separately) that may or may not be resolved by some kind of tacit
agreement. The zero-sum game is used to describe a situation in which the total
winnings are fixed—some must lose, if others win. This is similar to competing
for work through the tendering process described in Chapter 6. (Unless, of
course, there is some agreement to share the winnings on a rota basis!)

Contestable Markets

Most of the market behaviour we have described in this chapter has been
concerned with the actions of firms inside the market. The theory of contestable
markets focuses on the possibility of firms entering the market from the outside
and the effect that this potential competition has on the behaviour of the firms
already inside the market.

The relevance of this theory is that markets do not have to contain many firms
for profits to be held near the competitive level—the threat of a potential new
entrant is sufficient to constrain prices. In very general terms, research based on
the five-year period 1990–1994 concluded that construction markets were
contestable and that any high profits due to market powers were unlikely to
persist (Ball, Farshchi and Grilli 2000). During the subsequent decade 1994–
2004, however, the contestability of construction markets becomes questionable.
At the bottom end of the market, registration schemes have made it more
difficult for construction firms to enter the industry; at the top end, an increasing
trend for partnering arrangements has also reduced the number of firms able to
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compete. In short, as barriers to entry emerge, competition levels in the
industry are becoming less apparent.

KEY POINTS 8.4

* The construction industry comprises such a wide diversity of firms
that it is impossible to categorise them all within one type of market
structure.

* Monopolistic competition is a market structure that lies between
pure monopoly and perfect competition.

* Oligopoly refers to a market structure in which there are just a few
firms that are highly interdependent. In very generalised terms,
construction firms can be seen to follow this type of market
behaviour.

* Because the world of oligopoly is one of uncertainty, there are
incentives to try to collude. Agreements between firms may be tacit,
covert or overt.

* The actions of rival firms may affect the size of the profits of all
firms in a market. This is highlighted by the hypothesis of qualified
joint profit maximisation and game theory.

* A market is perfectly contestable if there are no barriers to entry or
exit. The absence of barriers means any new entrant can compete with
existing firms in the market.

 

RESOURCE ALLOCATION AND SUSTAINABILITY

This chapter has demonstrated the theoretical significance of free markets. It has
shown how resources are used more efficiently if there is freedom of information,
and firms know about each other’s procedures. The analysis has clearly
emphasised that as markets become more competitive there is a greater
likelihood that society’s welfare will be maximised. To paraphrase Adam
Smith’s writing of two centuries ago: as people follow the signals of the invisible
hand of the competitive market in pursuit of their own interest they
unintentionally also promote public interest. Samuelson and Nordhaus (2001:
286) express the same sentiment in a more modern style: The rough and tumble
of market competition is a potent force for raising output and living standards.’

Unfortunately, however, there is a dilemma, as left to their own devices firms
attempt to rig markets in their favour. Collusive agreements and oligopolistic
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market structures lead to higher profit levels. There is a tension as firms tend to
favour the higher profits associated with imperfect markets and governments are
keen to foster the resource efficiency associated with competitive markets.
Resource efficiency is particularly relevant for governments pursuing a
sustainable development agenda. Governments, therefore, prefer that firms do not
make arrangements to restrict competition and control prices.

It is fully recognised and understandable that competition needs to be carefully
monitored and there is a substantial history of competition policy. This policy
attempts to restrict unethical business behaviour that acts against the public
interest. It is represented by statutory measures operating at the national and
European level. In the UK, competition policy dates back to The Monopolies and
Restrictive Practices Act of 1948. For the most recent information on the
promotion of competition, readers should visit the Competition Commission’s
website which was reviewed on page 28.

As implied above, and explicitly stated in Chapter 2, competitive markets are
central to achieving production techniques that do not waste inputs, involve fewer
welfare losses and increase growth. Consequently, an effective competition
policy that prevents the development of anti-competitive behaviour is important.
The closing thought here, however, should remind us of a suggestion made
towards the start of this text—namely that, in the final analysis, questions
relating to sustainability can be reduced to effective resource allocation—and that
is only achieved in competitive markets.

KEY POINTS 8.5

* An efficient allocation of resources is associated with markets that
operate freely.

* The closer markets are to the perfectly competitive extreme, the more
realistic policies of sustainability become.
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Reading 2

An important aspect of Part A has been to explain the characteristics of various
market structures in the construction sector. We have suggested that, in most
cases, these are different from the market structures found in the manufacturing
sector. Manufacturing is mostly dominated by a handful of very large firms that
are able to utilise capital intensive modes of mass production and benefit from
economies of scale. In direct contrast, we noted that the construction industry is
characterised by a large number of small firms, with very few barriers to entry, a
dispersed market structure and a relatively low level of fixed costs.
Consequently, the opportunity to make excessive, or supernormal, profits is
limited in the construction sector compared to manufacturing.

In the following extract Ball, Farshchi and Grilli present an analysis of the
level of profits available to construction firms. While reading the extract, a
useful exercise would be to try to identify at least three explanations for the
profit level in construction running below the norm of other sectors.

Michael Ball, Mahtab Farshchi and Maurizio Grilli (2000)
`Competition and the persistence of profits in the UK
construction industry', Construction Management and

Economics 18:733±45

Introduction

This paper examines the performance of a range of medium-size publicly
quoted construction firms over the five-year period 1990–1994, considers
evidence on the price competitiveness of construction markets, and examines the
influence of industry and firm specific characteristics on profitability…

Generalisations about construction firms

Akintoye and Skitmore (1991) undertook an analysis of company accounts
from 1980 to 1987, which segmented construction firms into contractors and
housebuilders and examined the effect of size on returns. Three important
conclusions were derived from their analysis. (i) The profitability of contracting
is found to be generally low and fairly constant at around 3 per cent when



measured as a ratio of turnover. This they attribute to ‘excessive’ competition,
though excessive is not defined. (ii) Housebuilders returns are greater than in
contracting because of the greater risks and need for working capital. (iii) Larger
firms have persistently higher rates of return which they attribute to greater
managerial efficiency…

Efficiency and competition amongst construction firms

This section considers a simple model of the construction market and relates
predictions about firm profitability to it. Three more or less plausible
assumptions underlie the argument, and these will be described.

1. Short run supply elasticities are less than long run ones. Construction
markets are characterised by supply schedules where the short term price
elasticity of supply is lower than the long run elasticity. This is because
construction inputs are to a varying degree dedicated to construction or one of its
subsectors, so it takes time to increase or decrease their supply. This is seen most
obviously in the skills of the labour force, in the equipment needed to make
building materials, and in construction-related plant. The same factors apply also
to firms. They need to build up reputations of competence and probity in
construction, and to have organisational structures and staff capable of tendering
for and managing, often large, construction projects, so that their ability to adjust
productive capacity is greater in the long run.

The implication of this assumption is that construction prices (i.e. the cost of a
construction project to the client) will rise and fall, with lags, in relation to
changes in demand. Suppliers of increasingly scarce inputs, are able to raise
prices during upturns in demand but face falling prices during downturns…

This assumption is at variance with the assertion by Akintoye and Skitmore
(1991) that profits are constant, because it suggests that construction firms’
profits vary positively with the demand cycle. Changes in real construction
prices over the short run construction cycle are related positively to changes in
output, and so profit rates should do the same. The extent of the cyclic price
fluctuation depends on short run supply elasticities. In the UK, these seem to be
relatively low, especially with regard to skilled manual and professional labour
and the capacities of firms. The latter occurs because firms are the embodiment
of site managerial skills and because of the importance of reputation and
tendering skills.

2. Ease of entry and exit in construction submarkets. Construction firms
specialise in particular activities, according to location, the size of projects and
the type of work undertaken. Only large firms can raise the financial resources
necessary to undertake large projects; work teams dedicated to office building
cannot be switched easily to civil engineering work; firms specialise on a
regional basis; and so on. Specialisation generates benefits to a degree, but
clients are always tempted to take a lower price from a firm that might be
marginally less competent, either because it is a new entrant to the sector or
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because a competitor is switching resources to it above the optimal level.
Therefore freedom of entry is substantial— although clients may be subject to
greater project risk with new entrants, cost advantages may easily outweigh
this…

3. Construction firms have few means of earning economic rents. The modern
British construction firm has only limited plant and equipment (most is hired)
and employ relatively few manual workers directly. In fact, for most projects the
construction firm is not the main contractor but the construction manager only—
subcontracting parts of the project to various specialists…This state of affairs has
enabled firms to focus upon the activities where they have the greatest
competitive advantage. However, at the same time it means that building firms
have few chances to earn economic rents (defined as a surplus above the normal
prevailing rate of profit in the activity, which in a competitive market is the
opportunity cost of the inputs, including capital)…

Firms may earn economic rent through innovation, by developing a new
product, production method or marketing technique. Competitors may take some
time to catch up with the innovation, or patents may extend considerably the
advantage accruing to the innovator. (Initial innovators are not usually the ones
to succeed, but rather the second round ones learning from the pitfalls of the first
(Rosenberg 1994).) It is difficult to see that many construction firms could
benefit from this form of economic rent on more than a temporary basis. They do
not innovate in construction techniques, but rather apply innovations developed
elsewhere by materials and plant producers and by construction related
professions, especially engineers. If they innovate in the organisation and
management of production, competitors are in a position to pick up the technique
quickly, as they imply neither re-tooling nor new marketing and distribution
strategies as would be common, for example, in many manufacturing industries…

References
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Reading 3

This extract was written some 25 years ago. It restates some of the
microeconomic theory relating to competition. It has been selected, however, on
the basis that it very clearly portrays a comparison between the construction
industry and the industries supplying building materials such as aggregates,
bricks, ready-mixed cement, glass, plaster and plasterboard, iron and steel, and
sanitary equipment. As a group, these are referred to as the materials supply
industries and they are of interest since in most cases they seem to be closely
akin to the processes and organisation of the manufacturing sector. Indeed, these
industries continue to provide some of the best examples of uncompetitive
market structures. It is this sharp contrast with the nature of markets in
construction that makes the paper relevant to this text, especially as the materials
supply industries have such a significant impact on the performance of the
construction industry. It was estimated at the time by Hillebrandt (1984:253) that
well over 40 per cent of British construction output may have been accounted for
by material and component inputs, and this estimate accords with similar studies
at an international level (Xiao and Proverbs 2002:430). Intriguingly, however,
Lowe’s paper drew the conclusion that the material suppliers did not take
advantage of the powerful position of monopoly and oligopoly that theoretically
was available.

We thought it would be challenging to try and identify why the potential abuse
of monopoly power was not exploited at the time and whether the situation is any
different in today’s market. It might also be interesting to briefly reflect (or discuss)
the question that has already recurred several times in the text—namely, does
economic theory satisfactorily explain the actual nature of competition in the
construction industry?

John Lowe (1987) `Monopoly and the materials supply
industries of the UK©, Construction Management and

Economics 5:57±71

Introduction



In the UK, the market situation of the materials supply industries stands in
stark contrast to that of the construction industry. The construction industry is
characterised by a very large number of firms, a dispersed market structure, and
a low degree of capitalisation and mechanisation. By comparison the materials
supply industries tend to be dominated either by a single firm or by a handful of
very large firms able to utilise capital intensive modes of production so as to take
advantage of the economies of scale offered by the concentrated market structure
and the potential for mass production.

Both construction and materials supply can be said to span several markets
rather than a single market. In construction the divisions between the various
markets—civil engineering, industrial building, speculative housebuilding, etc.—
may be best viewed as a series of overlapping contour lines with considerable
interaction at the margins. This applies since many construction firms will
operate in more than one sector and because labour, capital, and materials are, to
some degree, transferable between sectors. By contrast, in materials supply, the
divisions are more clear cut and while groups may operate in more than one
sector, there will be little interaction other than competition between different
materials, e.g. timber versus metal windows.

The purpose of this paper is to analyse the UK materials supply industries from
the point of view of the incidence of monopolistic market structures, the reasons
why such a situation prevails and the impact of such on the present and future
performance of the UK construction industry.

Market forms and market concentration

Before commencing with this analysis some clarification of basic economics
is necessary. The four market forms beloved of traditional economic theory—
perfect competition, imperfect competition, oligopoly and monopoly—are not
easily defined in precise terms. In this context they may be better viewed as
sectors of a linear continuum with the two ‘ideal types’—perfect competition and
monopoly—at either end with an infinite range of possibilities between the two
extremes (Fig 1).In consequence of the above, the boundaries between individual
markets can be somewhat blurred. While pure monopoly and perfect competition
are extremely rare in practice, there are instances when individual markets come
close to the ideal.

A complication arises in this context from the point of usage of the term
‘monopoly’, which has acquired a different meaning in general speech than that
employed in economic theory. A monopoly is sometimes defined as a firm
having a substantial turnover or a large share of the market in question rather

Fig 1 Market Forms
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than the strict economic definition of a single firm controlling the whole of that
market. Under the terms of anti-monopoly legislation in the UK, action may be
taken to prevent a merger or take-over if the resulting conglomerate would
control more than 25 per cent of the market in question or have a turnover in
excess of a stated figure. Such would be described as oligopolistic in terms of
economic analysis.

This paper is concerned with both monopolistic and oligopolistic market
situations—the left hand sector of the continuum in Fig. 1. Thus any product
where there is either a dominant firm or firms will be covered by this analysis as
would a quasi-monopolistic situation created by restrictive trade agreements.

Market concentration, or more specifically, seller concentration is concerned
with the degree to which a small number of firms control a significant share of
the market— for example, an industry would be described as highly concentrated
if 80 per cent of the employment is in the four largest firms (Bannock et al.,
1972). This is thus a major determinant of the market form.

A concentrated market can arise through growth of firms or equally through
mergers. Merger activity can take the form of horizontal integration, vertical
integration, or conglomerate mergers.
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WEB REVIEWS: Effective Protection of the Environment
On working through Part B, the following websites should prove useful.
www.bre.co.uk
The Building Research Establishment is a research-based consultancy with

offices in England and Scotland. It has a particular expertise in the area of
sustainable construction and its website advertises its latest products. Up-to-date
information on the BREEAM schemes and whole life costing, introduced in
Chapter 9, is available at this site.

www.ends.co.uk
ENDS is an environment data service, providing a daily news service on

European environmental affairs. The homepage provides the opportunity to
sample the organisation’s authoritative monthly report and has links to other
environmental resources on the web. The information can be used in conjunction
with all the chapter themes in this section—visit and see why it’s claimed to be
the best environmental website.

www.foe.co.uk
For a different perspective, it is often interesting to look at information

presented by non-government organisations. The Friends of the Earth site, for
example, challenges the rise of corporate power. Pressure exerted by Friends of
the Earth recently contributed to the decision by the construction firm Amec to
pull out of building the Yusefeli dam. Friends of the Earth’s website also has
extensive links to other governmental and non-governmental sites.

www.ncbe.co.uk
The National Centre for Business and Sustainability (NCBE) was set up in

1995 to help organisations improve their environmental and social performance



in ways that make business sense. NCBE’s service falls into four areas: strategic
sustainability management; corporate social responsibility; environmental
performance; and, training. Primarily NCBE works as consultants to the business
sector, but recently it has linked up with four universities to broaden its capacity.
NCBE’s client list includes a number of the larger construction companies, such
as Amec, Balfour Beatty and Carillion. We give an example of the organisation’s
work in Chapter 11.

www.usablebuildings.co.uk
The Usable Buildings Trust was initially funded by the Building Services

Journal and the UK government. It is now registered as an independent charity
and its specialism continues to be post-occupancy studies. The trust aims to
improve buildings through better understanding of performance in use, and
encourages more care with building design, construction and management. The
trust’s biggest project to date was the Post-Occupancy Review of Buildings and
their Engineering (PROBE). The PROBE study ran from 1995 to 2002 and
looked at many of the high-profile green buildings (see, for example, Table 9.2,
page 136). The whole PROBE series of studies is downloadable from this
website and referenced to its original publication in the Building Services
Journal. There is also a brief review of 30 books dealing with the theme of
‘usability’. These titles include some of the references we have drawn from in
this book.
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9
Markets for Green Buildings and

Infrastructure

An important consideration for any firm seeking to control the market and stand
out from its competition is to satisfy, or create, a niche market; to produce a
service or product that is in some way different from its rivals. In economic
terms this is referred to as product differentiation. We have already discussed
how in the extreme case of perfect competition we assume that the market consists
of homogeneous products, in which each individual firm in the market produces
an identical product (or service) and has a horizontal demand curve. To express
it another way, in a perfectly competitive market there is only one specific
‘undifferentiated’ product (see Key points 8.1).

Providing a firm can manage to differentiate its product or service from other
similar products—even if only slightly—it can gain some control over the price
it charges. Firms producing a differentiated product are able to achieve some
independence from their competitors in the industry. They should be able to raise
their prices, and thereby increase profits, without losing all their customers.
Unlike firms operating at the perfectly competitive extreme, they face a slightly
downward sloping demand curve. In fact, the greater a firm’s success at product
differentiation, the greater the firm’s pricing options—and the steeper the
demand curve.

OPPORTUNITIES TO DIFFERENTIATE
CONSTRUCTION PRODUCTS

Economics textbooks usually emphasise that the opportunities to differentiate a
product or service in the construction industry are limited. Firms may be able to
market themselves as somehow superior to their competitors in terms of quality
or reliability, but they are always constrained by the large number of firms that
compete and produce close substitutes. Consequently, the ability of one firm to
significantly raise its prices above that of its competitors is restricted. Gruneberg
and Ive (2000:92) extend this hypothesis; they argue that the tendering process
creates a further complication, as it is usually assumed that all those selected to
submit tenders are undifferentiated—equal, in terms of the service they are
offering.



An important aim of this chapter, however, is to identify the economic
arguments that may encourage construction firms to take up the green challenge.
This depends upon firms in the industry taking the opportunity to differentiate
their product by moving away from traditional techniques to those that
demonstrate environmental awareness. It also involves paying attention to
global, local and user concerns if firms are to develop and construct green
buildings and infrastructure.

At the time of writing, a construction firm producing environmentally
sensitive products would be able to distinguish itself so effectively from the
majority that it could secure short-term monopoly profits—that is, until the time
when competitors recognise the benefits of following the same mould, bringing
the market back to something nearer to perfect competition and, in this case,
bringing the market closer to the idea of sustainability. A trend for sustainable
construction is slowly emerging and being taken up by some contractors and
clients; and traditional specifications are being challenged in favour of those that
demonstrate environmental benefits. The common characteristics of
environmentally sensitive specifications are discussed in the next section.

Emerging Green Markets

Even in manufacturing—with supply based on factory techniques and where
products are demanded and used by a single customer—it is difficult to develop
a market for environmentally superior products. In construction the challenge is
even more complex, as there are fewer standard prototypes and often the ‘users’
of construction products are not the owners. As we have suggested in preceding
chapters, each construction product can be regarded as unique. Products are
assembled on site by a team of subcontractors. The large labour force is often
one stage removed from the agreement made between the client and the
contractor. And, as a final twist, the interests of the users are often different from
those of the investors that produce the original specification. This makes it
difficult for those supplying the products to final users to communicate
effectively through market signals. Yet it is in the marketplace where people
display their green credentials.

It is therefore not surprising that green development in the construction
industry has been relatively slower than in manufacturing—but it is emerging.
The most activity has been seen in the commercial sector, with owner-occupiers
beginning to specify bespoke headquarters that reflect their corporate ethos. The
level of green activity within the residential sector, however, is not so evident, as
the main companies engaged in house building have been slow to see the market
potential of adopting an environmentally aware corporate image. There are some
exceptions, with some green developments by housing associations and some
examples of architect-designed homes—eco-homes—for environmentally
conscious clients. Finally, awareness is emerging in the sector specialising in
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infrastructure, which could make an important contribution once it takes off. We
now look at each of these sectors in turn.

THE COMMERCIAL SECTOR

Each year, the largest amount of new building work is in the commercial sector
(see Table 5.2, page 69). Most of this activity continues to be producing a
standard undifferentiated product that tends to be over specified, fully air
conditioned and energy guzzling. However, an increasingly significant proportion
—say 25 per cent— of the new additions are able to boast environmentally
friendly features. Sensitivity to the environment is an increasingly important issue
—and businesses and organisations want to reflect their environmental
credentials in the types of office that they rent and own. There appear to be good
corporate arguments in favour of situating offices in buildings that minimise
global and local impacts, reduce energy bills and facilitate greater worker
productivity. 

According to the Building Research Establishment Environmental Assessment
Method (BREEAM), it is possible to audit and assess a broad range of issues
within the design, procurement and management of an office building. For
example, a detailed evaluation can be made of the materials selected and the
energy systems employed to light, heat and cool the building. Interestingly, this
assessment method identified the new commercial office market as having most
potential and it was the forerunner of various BREEAM schemes. In 1990, for
example, the BREEAM scheme for new office designs was launched.

David Shiers (2000:353) states that in 1999 there were 280 commercial
buildings in the UK which could be considered green. This figure, however,
simply represents the number of environmental assessments that had been carried
out by the Building Research Establishment or its authorised assessors. It would
be more interesting and informative to know how many other green buildings
exist that have not been put through a BREEAM validation. However, either
way, the number of green buildings is certainly on the increase.

Construction firms seeking to differentiate their products on the basis of their
environmental performance need to deploy their assets in a distinctive way.
There is a new breed of commercial client emerging that needs to know that their
requirements can be competently fulfilled by the contractor. There are a range of
features that typify the ‘state-of the-art’ green developments, and the common
ones are listed in Table 9.1.

Table 9.1 The characteristics of a green building

Makes maximum use of naturaldaylight

Minimises consumption of fossil fuels, by techniques such as natural ventilation,
combined heat and power, and orientation of site to benefit from passive solar
energy
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Reduces the use of fresh water using grey water recycling for landscape
irrigation, flushing toilets etc.

Minimises site impact by careful landscaping and the preservation of local
ecosystems

Reduces the quantity of ‘virgin’ materials used and selects those that have least
negative inveronmental impact

Reuses and recycles existing buildings and sites

Minimises material waste during construction and demolition

Source: Adapted from Shiers (2000:354)

Architecture that is based on (some of) the features outlined in Table 9.1 is
slowly emerging. Some of these examples of green buildings are listed in
Table 9.2. The ones selected in the table are on, or near, a university campus—so
you might have the opportunity to take a closer look. 

Table 9.2 Examples of green buildings in the UK

These buildings have been developed since the early 1990s. They are listed in
chronological order, with the most recently opened building at the foot of the list.

Queens Building (School of Engineering), De Montfort University, Leicester

Cable and Wireless College, Coventry

The Inland Revenue Building, Nottingham

Elizabeth Fry Building, University of East Anglia, Norwich

Learning Resource Centre, Anglia Polytechnic University, Chelmsford

Mistral Building, Reading (for British Gas)

Ministry of Defence, Abbey Wood Complex for Procurement, Bristol

Wessex Water Headquarters, Bath

Architectural and Planning Studios, University of the West of England, Bristol

THE RESIDENTIAL SECTOR

The existing stock of houses in the United Kingdom exceeds 25 million units. In
recent years, much of the new housing stock has been built on greenfield sites
that are car dependent. The majority of these new homes are low density and
inefficient in terms of energy usage. In contrast, recent governments have sought
to promote development on brownfield sites designed around good public
transport, and utilising high-density designs that exceed the minimum
expectations for energy efficiency. The government would also prefer to see
developments that include provision of social and/or affordable housing. These
conflicting priorities highlight the dilemmas that governments face in supporting
sustainable construction.

To compound the government’s frustration, resource efficient,
environmentally friendly housing is by no means ‘rocket science’—indeed,
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technically it can be achieved easily by most contractors. Take energy efficiency
as an example: all that is needed is greater levels of insulation, and the
installation of efficient gas condensing boilers used in conjunction with well-
placed thermostatic devices. Most volume developers, however, have been
reluctant to adopt these energy efficient measures because of the extra cost
involved. For example, Wimpey, one of Britain’s biggest house builders, shelved
its plans to build green homes at the beginning of the 1990s. Wimpey did not
regard energy conservation to be a good selling point, especially at a time when
mortgage interest rates were very high (Chevin 1992:7). However, as energy
becomes relatively more expensive and interest rates fall, the idea of a super-
insulated, energy efficient home might become more attractive. Given the interest
in conserving the environment, it certainly should be.

Ten years later there are some exceptional small estates that have been built
with best sustainable practice in mind. An excellent example is the Beddington
Zero (fossil) Energy Development (BedZED) project. This has provided homes
to 82 families since July 2002. There are five principles of sustainable housing
that underpin the BedZED development. Most of these are easy to replicate and
make economic sense. For example, insulating the walls with 300mm of
insulation (three times the typical amount), incorporating triple glazing and
making good use of south-facing conservatories can increase energy efficiency to
a point where there is no need to install central heating. This represents a saving
of around £1,500 per home, which makes the expenditure on the increased
insulation more acceptable. Also by reducing the energy requirements by 90 per
cent, compared to the typical home which meets the UK building regulations
standards, a small combined heat and power unit running on renewable fuel, such
as woodchip, is sufficient to power the estate. Another achievement was sourcing
most of the building materials necessary for the buildings from within 35 miles of
the site. Finally, the BedZED project manages to integrate office, park and
leisure facilities with residential homes on the same site, enabling people to
benefit from less car dependence as they can work, rest and play within a small
neighbourhood.

Table 9.3 Five principles of sustainable housing

1 Reduce energy requirements ideally to the point where renewable energy
becomes viable

2 Reduce mains water consumption by collecting rainwater and recycling grey
water

3 Maximise the use of local, reclaimed and recycled materials

4 Promote public transport and car pools to create a lifestyle that is less car
dependent

5 Design into the estate services to enable on site composting, home delivery of
grocery and recycling

Source: Adapted from Desai and Riddlestone (2002:20)
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If we are serious about sustainable construction, developments like BedZed
are important. Indeed, the architects of BedZED boast a ‘carbon neutral’
development. If this type of development becomes commonplace in the property
market, as a nation we would become less dependent on fossil fuels which would
help the country meet its obligations to reduce the associated carbon dioxide
emissions. The BedZED example suggests that firms specialising in house
building could benefit by differentiating their product in several ways and
demonstrating a greater awareness of techniques and specification that support
sustainable construction. In this way, they could win business in the marketplace
by beating their rivals at a new game.

INFRASTRUCTURE

This sector represents, in value terms, approximately 16 per cent of construction
output each year. It encompasses the construction of railways, airports, tunnels,
bridges, power stations, coast and river works, and water supply and wastewater
treatment. Each of these products can be specified.with sustainability in mind.
Indeed, the Institution of Civil Engineers presented its first awards to
recognise environmental excellence in the summer of 2003. The CEEQUAL
(Civil Engineering Environmental Quality Assessment and Award Scheme) is an
audit-based assessment, similar to the Building Research Establishment
Environmental Assessment Method (BREEAM), but appropriate for non-
building projects. It shows how infrastructure may be constructed in an
environmentally friendly manner. The characteristics that identify green
infrastructure are in many ways similar to those listed in Tables 9.1 and 9.3—the
minimisation of waste, use of recycled aggregates, protection of landscape,
ecology and archaeology, management of noise, and efficient use of water and
energy.

EXISTING BUILDINGS

The major challenges relating sustainability of the built environment relate
largely to existing buildings, homes and infrastructure. Most estimates suggest
that on average only 1 per cent of a nation’s buildings are replaced each year. To
take housing as an example: even in the most productive years the completion of
new housing units rarely exceeds more than 200,000 units. However, the
government’s desire to raise and promote environmental issues has complicated
the housing development process and slowed down the number of proposals
being submitted for planning permission. In 1997, for example, there were only
150,000 housing completions and by 2001 completions had dropped to their
lowest point since the 1920s—with approximately 130,000 completions. At this
level of new house building, it would take more than 100 years to replace the
existing traditional housing stock with new environmentally efficient dwellings.
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KEY POINTS 9.1

* The development of green buildings is important to sustainable
construction.

* Product differentiation can lead to short-term monopoly profits.
* A construction firm may differentiate its product by moving towards

environmental specifications, and opportunities to achieve this are
slowly emerging in the commercial, residential and infrastructure
sectors.

* There are increasing numbers of green buildings (see Table 9.2)
which display several common characteristics (see Tables 9.1 and
9.3).

RESOURCE EFFICIENCY

Implicit in the characteristics of green buildings and infrastructure is a better use
of resources. This was particularly clearly illustrated in the BedZED project,
which achieved a 90 per cent reduction in energy resource consumption. Similar
levels of resource gains are evident when construction firms reuse and/or recycle
materials, develop brownfield sites, minimise waste, promote public transport
and employ local labour. Indeed, achieving greater levels of output with fewer
resources lies at the very heart of achieving sustainable construction.

Some analysts argue that much greater resource efficiency is achievable. In the
1990s, an important optimistic report—Factor Four: Doubling Wealth, Halving
Resource Use (Weizsäcker et al. 1998)—claimed that resource productivity
could be increased by a factor of four. Obviously such an increase in efficiency
would reduce the demands placed on the natural environment. To demonstrate
that a quadrupling of resource productivity was technically possible the report
included fifty examples. Twenty were related to energy productivity in various
contexts, from refrigerators to hypercars; a further twenty were concerned with
material productivity, ranging from residential water efficiency to timber-framed
building. Finally, there were ten examples of transport productivity, spanning the
benefits of videoconferencing and locally produced goods. Encouragingly, in the
context of construction economics, more than half of the 50 examples were
relevant to the markets for green buildings and infrastructure. Some of these
examples are listed in Table 9.4.

Table 9.4 Examples of quadrupling resource productivity

Steel versus concrete

Renewable sources of energy in Scandinavian countries

Air conditioning versus passive cooling
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Getting the village feeling in the city: urban villages

Renovating old terraced derelict slums

Superwindows and large office retrofits

photovoltaics at 48 volts DC

Conservation versus demolition

Source: Adapted from Weizsäcker et al. (1998)

In describing 50 examples, Weizsäcker highlights the competitive advantages
that could be achieved by exploiting resource efficiency. The possibilities and
opportunities given in Factor Four are not only relevant to developed
industrialised countries—they are achievable by most firms in any part of the
world seeking to differentiate their products. According to Weizsäcker and his
fellow authors, the constraints and barriers to achieving these gains in resource
productivity are not technological but institutional: in other words, inertia and
cultural barriers are regarded as underlying problems. This line of argument
suggests that reforming the processes of construction, or development generally,
and introducing a more sustainable approach is as much a challenge to our
personal values as to our political and economic systems. 

Capital Costs versus Running Costs

A significant example of inertia is the way markets tend to favour the short term
in preference to the long term. To some extent the example cited by Chevin
(1992), in which plans for energy efficient homes were shelved to reduce prices
for home buyers in a market characterised by high mortgage rates demonstrates
the nature of short-termism, and this problem is particularly common whenever
one person pays for the efficiency gains and another party reaps the benefits.
This is easy to see in the commercial sector, in which the priorities of landlords
and tenants are frequently regarded as distinct. An often-quoted general rule for
traditional commercial buildings is that running costs outstrip capital costs by a
ratio of 10:1 over a 25 year period. More specifically, a study carried out on
behalf of the Royal Academy of Engineering (Evans et al. 1998) estimated that
the costs for a typical commercial building over a 20 year period are in the ratio
of 1 (for construction costs): 5 (for maintenance costs): 200 (for staff costs). Yet
the present culture in the construction industry still tends to place far greater
emphasis on the initial capital cost, while demonstrating little regard for the costs
incurred by end users. In terms of efficiency, this attitude creates major resource
cost implications—indeed the figures suggest that we may be more than ten
times better at wasting resources than using them.

This line of analysis creates another opportunity for construction firms to
differentiate their products and service. An integrated approach—which fully
takes into account the end user—makes it far easier to suggest that the
construction firm is adding value to a client’s future business. Yet a client
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seeking to place an order for a business headquarters which makes use of natural
materials, sunlight, energy efficiency, low noise, green plants and a genuine feel-
good factor for their employees would find their choice of contractors greatly
restricted.

PRODUCTIVITY

It is important that office buildings are conducive to work, yet in many cases one
finds anecdotal evidence to the contrary. There are even accusations that some
offices buildings cause employees to suffer headaches, feelings of lethargy,
irritability and lack of concentration—and, in some cases, can be responsible for
high rates of absenteeism. Even more worrying are the suggestions that the office
environment can cause irritation of the eyes, nose, throat and skin. Although some
of these symptoms sound like the side effects of spending an evening in the pub,
or too long in the swimming pool, they are distinguished by being prevalent
among the workforce of some office buildings and not of others. In fact, the
symptoms usually disappear after a few hours of leaving the related building.
This type of condition is commonly referred to as sick building syndrome
(SBS) and it clearly leads to an inefficient use of human resources. It is
important to remember that ultimately buildings are ‘machines for working in’
and investment in green construction should also result in a more efficient
working environment.

An interesting example of a highly integrated green building is the Rocky
Mountain Institute in western Colorado. Here it is claimed that the staff that
work in the building are productive, alert and cheerful all day—without getting
sleepy or irritable. Weizsäcker (1998:13) attributes the high rate of productivity
to ‘the natural light, the healthier indoor air, the low air temperature, high radiant
temperature and high humidity (far healthier than hot, dry air); the sound of the
waterfall (tuned approximately to the brain’s alpha rhythm to be more restful);
the lack of mechanical noise, because there are no mechanical systems; the
virtual absence of electromagnetic fields;…the green plants’.

Occasional days of sick leave mean that employees are being paid but not in
return for any productivity. Equally worrying, and damaging to overall
productivity, is situation where employees do attend work but spend a part of
each day complaining about their working environment—and ultimately they
might be so fed up that they decide to look for another job. This clearly all adds
up to a waste of resources.

The annual cost of absenteeism from the workplace in the UK has been
estimated to exceed 1 per cent of GDP each year—that is approximately £9
billion in current prices (Chatterji and Tilley 2002:669). This figure, however,
does not fully account for the effects of sick building syndrome which has
received little attention from economists. As the following calculation suggests
this is a significant omission.
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According to a survey (Hedges and Wilson 1987) involving employees
working across 46 office buildings of varied age, type and quality the incidence
of sick building syndrome is quite widespread. Participants of the survey were
asked how much they thought the physical conditions of the office influenced
their productivity. The majority thought that their productivity was affected by at
least 20 per cent. This is the equivalent of taking one day off in five. Worker self-
evaluation, however, may be subject to exaggeration. But even if we take a
reduced figure of 10 per cent, this would still represent a significant cost. For
example, if we assume that £20,000 is the average office salary, then an
organisation employing 1,000 people could be losing in the region of two million
pounds each year. (The calculation is simple: a 10 per cent SBS effect on lost
productivity represents £2,000 per employee per year, multiplied by 1000, hence
a potential loss of £2,000,000.) Arguably, these figures are a worst-case
scenario, and not everyone is equally affected by SBS—the literature suggests
that 55–60 per cent of staff in problem buildings may be affected. It seems more
plausible, perhaps, to accept an estimate of one million pounds per 1000
employees per year. The more worrying statistic is that the service sector
employs more than 15 million people everyday in offices. This calculation
implies a national cost of SBS in the UK in the region of £15 billion. Again this
may be a worst-case scenario, as it assumes that all buildings are affected by
SBS. However, the important point is to consider how certain types of
construction can result in inefficient uses of resources and set parameters for
debate.

As the Egan report (1998:22–3) stressed, construction needs to be viewed as a
much more integrated process paying far more attention to the needs of the end user
— even to the extent that completed projects should be assessed for customer
satisfaction and the knowledge gained fed back into the industry. To a limited
extent this is happening, and the features likely to influence and improve indoor
environmental quality and productivity are listed in Table 9.5 (see page 142).
The general message is that construction needs to change its approach. The end
user requirements need to be given as much respect as the construction
specifications. As the National Audit Office (2001a:44) acknowledged, badly
designed buildings fail to meet the needs of the end users, and investment into
good quality design and construction could result in a more efficient working
environment and lower running costs.

Table 9.5 Internal features to improve productivity

Careful attention to a building’s specifications can enhance internal environmental
quality and improve productivity beyond the levels achieved in buildings which use
standard practices. These characteristics are likely to assist the indoor quality.

Natural systems of ventilation

Building materials and furnishings that
have low toxicity

Use of natural daylight
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Energy efficient lighting with a low
flicker rate to reduce headaches

User control of temperature and
ventilation

Attention to maintenance and operation
of buildings to reduce the build up of
microbial agents

Source: Adapted from Heerwagen (2000:354)

In terms of economics, the important point that emerges is that as the breadth
of expertise required from a construction firm increases the number of firms
supplying the market decreases; in short, there is greater opportunity to
differentiate between firms. We have already pointed out this type of
consequence in Chapter 6 when we reviewed PFI contracts and there are
interesting parallels. Successfully completed projects, of either the green or PFI
variety, will prove to be more economically efficient and more sustainable. But
both project types seem, at present, to favour the big firm and not the small firm
that typifies the industry.

One possibility in the longer term is that teams of small firms will begin to
work together more closely to secure a place in the green market. This was one
of the ways that the Egan report hoped the industry would go forward. As Egan
(1998:32) expressed it: ‘Alliances offer the co-operation and continuity needed
to enable a team to learn and take a stake in improving the product. A team that
does not stay together has no learning capability and no chance of making the
incremental improvements that improve efficiency over the long term.’

KEY POINTS 9.2

* Thinking long term instead of short term makes an important
contribution towards achieving greater resource efficiency in the built
environment.

* Some analysts argue that resource productivity can be increased by
a factor of four, and that the barriers to achieving these gains are cultural
rather than technological.

 

* For traditional commercial buildings, the running costs outstrip the
capital costs by a ratio of at least 10.1.
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LIFE CYCLE ANALYSIS

It should be apparent that any firm interested in producing products for the green
market needs to consider a broad range of criteria. And the few firms that have
begun to take their environmental performance seriously have adopted auditing
procedures that go far beyond narrow financial measures. By auditing how much
energy is used and how much waste is generated at each stage of a product’s life,
producers can increase resource efficiency and reduce the environmental impact
of the product. But deciding where to start and where to stop with these
environmental analyses is a contentious issue and the boundaries need to be
clearly defined. For example, a construction firm could consider energy
efficiency, the reuse of building materials, the energy embodied in the
manufacture and transport of materials to site and the use of the building
throughout its entire life span, etc. In fact, there seems to be ample opportunities
to break into many new markets. In an ideal world, the complete ‘cradle-to-
grave’ aspects of a building would be analysed, but this would take a business
into making detailed assessments of first, second and third generation impacts.
The important message is to identify carefully the quality and specifications of
the product to be marketed, before deciding what is the ‘cradle’ and what is the
‘grave’ for specific purposes. Such an approach would take a firm on an
incremental journey that would make its product differentiation clear and
accountable. Figure 9.1 shows a very simplified model of the opportunities that
life cycle analysis might offer to construction.  

Figure 9.1 Life cycle analysis of buildings and infrastructure

In this simplified model, the environment is the source of fossil fuel and raw material
inputs and a sink for waste outputs.
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It is evident that, at each stage, the construction process burdens the
environment with many costs. At the beginning of the life cycle, a large amount
of natural input is needed for the construction phase and, as is well documented,
across Europe the construction industry consumes more raw materials than any
other industrial sector. During the operational stage, buildings are also
responsible for a very significant amount (40–50 per cent) of greenhouse gas
emissions, as buildings rely heavily on carbon-based, fossil fuel energy for
heating, lighting and ventilation. And finally, at all stages up to and including
demolition, there is a large amount of associated waste. In fact, it is estimated
that the construction industry accounts for 50 per cent of the total waste stream in
Europe. For statistics, see European Union (2001:7).

The life cycle analysis of a building is complicated further by fact that there
may be several occupiers with different regimes of repair, maintenance and
improvements throughout its life span. At all times, however, there is a flow of
resources from the natural environment to the constructed product and vice versa,
with varying impacts on the environment at different phases. Consequently, no
matter how exemplary the initial environmental specification at the construction
stage, the overall impact of a building will be dominated by the way in which it
is used.

For our purposes, it is important to remember that we are not dealing here with
environmental science. This text seeks to introduce economic concepts and:

• compare ideas of mainstream economists with their environmental
counterparts

• understand the interrelationships between the economy and the environment.

These concerns form an important focus of the chapters comprising Part B.

Neoclassical Versus Environmental Economics

Mainstream, neoclassical economics suggests that market forces determine the
specific resources allocated to construction. We introduced these ideas in
Chapter 3, where we explained how freely adjusting prices provide an efficient
signalling system that determines what is made, how it is made and for whom.
(Some readers may wish to review Key point 3.1.) From this perspective,
economists can easily account for why energy intensive, man-made substitutes
might be used in place of more environmentally friendly products. Using
neoclassical analysis, if inputs become scarce, the price rises; this, in turn,
creates an incentive for an enterprising person to identify a gap in the market and
produce a substitute. These substitutes often depend upon the clever use of
technology and, as time goes on, more natural products are replaced (or
substituted) by these man-made equivalents. So, for example, the development
of the UPVC plastic window frame replaces the more traditional timber window
frame. The reason we have presented this seemingly stark simple scenario, in
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which it appears that no account is paid to the environment, is to stress that in
traditional economic analysis the system is self-determining. In neoclassical terms,
there is no need to resort to any form of government intervention to control the
environmental impact of a product’s life cycle.

In direct contrast, environmental economics does not accept that the
ecosystem, or nature, is merely another sector of the economy that can be dealt with
by market forces. Environmental economists proceed from the basic premise that
there is an extensive level of interdependence between the economy and the
environment; and there is no guarantee that either will prosper in the long term
unless governments enforce measures that make firms acknowledge the complete
life cycle costs arising from their economic activity. As Daly (1999:81) crudely
characterised the ideas of the neoclassical school: The economic animal has
neither mouth or anus—only a close loop circular gut—the biological version of
a perpetual motion machine.’ The important concept that Herman Daly and his
environmentally conscious contemporaries bring to economics is the greatly
undervalued contribution that the environment makes to the economic system.
Indeed, the environment provides all the natural resources and raw materials
needed to start any process of building or infrastructure, such as land, fuel and
water. The environment also provides mechanisms for absorbing the emissions
and waste. In short, in this modern view, the economy is viewed as a subsystem
of the environment!

In discussions of sustainability the environmental dimensions cannot be
ignored, yet traditional mainstream economic textbooks do not refer to life cycle
analysis or any of the equivalent auditing systems that measure environmental
impacts. The sole reference point is money and the economy is presented as a
linear system—similar to that portrayed by Figure 9.1. To correct this misleading
picture, environmental economists usually represent the economic linear system
within a larger box, or circle, to represent the environment. This type of approach
is adopted in Chapter 11. It is used to illustrate that there is an interdependent
relationship between the environment and the economy; that the environment
provides resource inputs and carries away the waste outputs and can not be taken
for granted. As an example of a representation of the environmental approach see
Figure 11.4 (page 165).

Unfortunately, however, the conventional mindset of those presently
managing firms in the construction industry mirrors the approach taken by
neoclassical economists. For this to be replaced with a genuine sustainable
perspective, a commitment to understanding the ideas of environmental
economics becomes most important.

It is worth closing this chapter with the observation that both neoclassical and
environmental economists share a common belief that consumers and producers
express preferences through their willingness to pay. This may appear ironic, but
it seems that in the final analysis most economists are preoccupied with
expressing everything in monetary value. This suits neoclassical economists
whose main point of reference is the trade of material goods and services in
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markets at specified prices. It is far more problematic for environmental
economists who seek to place monetary values on environmental goods and
services that are commonly treated as ‘free’ goods. We shall elaborate on this
further in the next chapter and deal specifically with valuation techniques in
Chapter 11. 

KEY POINTS 9.3

* Life cycle analysis involves a detailed study of the impacts of a
product from cradle to grave. In the case of buildings and
infrastructure, it emphasises the large amount of resources and waste
that are involved in the construction process.

* Neoclassical economists hold a strong belief that markets steer
economies.

* Environmental economists emphasise that the economy is
dependent on the environment for several functions that cradle-to-
grave analysis helps to value,

* Environmental economics offers the construction industry a
perspective that could help it to secure more sustainable outcomes.
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10
Market Failures and Government Remedies

Throughout Part A, we emphasised that the market system allocates resources
efficiently. We described how the price mechanism provides an incentive for
firms to enter and exit markets in their search for profits, and how each market
arrives at equilibrium. Indeed, up until the last chapter, the dominant theme has
been that most economic problems can be resolved by allowing the free market
to work (see, for example, Key points 2.1, 3.1, 5.4, 6.1, 7.1, 8.1 and 8.2).

The market, however, does not always work. There are some circumstances
which prevent the price system from achieving productive and allocative
efficiency. This seems to be particularly the case for markets involving or
impacting on the environment; markets in which goods are not privately
managed but commonly owned. In these cases, non-market alternatives need to
be considered. One of the most important non-market forces is government, and
this chapter reviews the government’s role within failing markets. We shall,
however, also recognise the possibility that governments can also fail to achieve
efficient outcomes, and this is discussed at the end of the chapter,

Market failure may be defined as any situation where the unrestricted price
system causes too few or too many resources to be allocated to a specific
economic activity.

There are many examples of market failure. As we suggested in Chapter 2, the
majority of environmental problems such as polluted seas, devastated forests,
extinct species, acid rain and the vaporising ozone layer are associated with
market failure.

WHAT CAUSES MARKET FAILURE?

There are several causes of market failure but, as we are concerned here with
effective protection of the environment, we shall deal with those that relate to
environmental resources. This means that we shall only concern ourselves with
three major reasons for why markets fail. These are:

• externalities



• free-rider problems
• asymmetric information.

Externalities

We introduced the conceptual parameters necessary to understand externalities in
Chapter 2 (see Key points 2.4). We contrasted private costs and external costs—
a distinction that helps to explain a broad set of environmental problems. The
related analysis represents an important tradition in welfare economics,
stretching back to the beginning of the twentieth century. 

The idea that economic efficiency should describe a situation in which nobody
can be made better off without making somebody else worse off dates back to
around 1890 in work by Vilfredo Pareto, an Italian social scientist. According to
Pareto, in a truly efficient competitive market all the exchanges that members of
the economy are willing to make have to be agreed at fair prices. In such a
situation, nobody can benefit unless they take advantage of someone else. There
is a general equilibrium. All members of the economy face the true opportunity
costs of all their market-driven actions.

In many real markets, however, the price that someone pays for a resource,
good or service is frequently higher or lower than the opportunity cost that
society as a whole pays for that resource, good or service. In short, it is possible
that decisions made by firms and/or consumers in a transaction will affect others
not involved in that particular transaction to their benefit or detriment. To put it
more simply, in the competitive marketplace, a deal is struck between a buyer
and seller to exchange a good or service at an agreed price; but, alongside this two-
party activity, there are possible spillovers to third parties—that is, people
external to the specific market activity. The spillover benefits and costs to third
parties are termed externalities.

An example of an externality is the pollution of a river, the air or an open
public space caused by a construction process. This leads to a general loss of
welfare for a community. If this community is not compensated for its loss, then
the cost is external to the production process. The construction firm has created a
negative externality. In producing a building, the firm has paid for inputs such as
land, labour, capital and entrepreneurship, and the price it charges for the
finished product reflects all these costs. However, the construction firm has
acquired one input—waste disposal into the river, air or open space—for free, by
simply taking it. This is, indeed, taking a liberty; the construction firm is not
paying for all the resources it is using. Or, looking at this another way, the
construction firm is giving away a portion of environmental degradation free
with every product.

Any kind of spillover that causes environmental pollution is called a negative
externality because there are neighbourhood costs such as contaminated water
and loss of habitat and associated health issues such as respiratory problems that
society at large has to pay. In other words, these community costs are external to
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the economic transaction between the construction firm and the purchasers of the
completed building. An important goal of environmental economists is to close
the gap between private costs and external costs. The aim is to make the polluter
pay— to make sure that those responsible for causing the pollution are made to
pay the costs. This idea of making the polluter pay is discussed later in the
chapter (see Correcting Market Failure, page 150). Note, however, that if these
costs are to be invoiced in some way we need to know how much to charge
which, in effect, means putting a monetary value on the environment—and we
shall look at ways of measuring environmental costs in more detail in
Chapter 11.

Before leaving the topic here, however, we should acknowledge that not all
externalities are negative. The production of a good or service can generate
spillover benefits for third parties. In these instances, the market failure is not so
problematic. Governments can choose to finance these goods or services that
generate positive externalities through subsidies to the private sector—ensuring
that companies are rewarded for production of a good or service that, if left to
market forces, would be underproduced. A simpler alternative is for a
government to take responsibility for the production of the good or service itself.
The next section on free riders will confirm the appeal of this approach.

Free-rider Problems

Whenever positive externalities greatly exceed private benefits, the good or
service concerned becomes unprofitable in the market context—in effect, some
benefits associated with the good or service are allocated for free. For example,
if you pay for several lampposts to light the pathway and pavement outside your
house, the private benefit (to yourself) would be too small relative to the cost.
And the external benefit to your neighbours from this street lighting would be
significant, as they would be getting a brighter pathway for free. The problem is
that the market system cannot easily supply goods or services that are jointly
consumed. For the market to work efficiently a two-party agreement is
preferable. If non-paying parties cannot easily be excluded from the benefits of a
good of service, we have the problem of the free rider. Good examples of this
situation are the markets for sewerage services, public open space, paving, street
lighting, flood control, drainage, roads, tunnels, bridges and fire-protection
services.

Asymmetric Information

Most economic texts identify the problems created by a dominant firm, or a
group of colluding firms, as typical causes of market failure. As an example,
reflect on the market structures that typify firms in construction and the possible
opportunities for them to enter into agreements on joint profits (or at least review
Key points 8.4). In this text we have chosen to emphasise that any contractual
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agreement that is loaded in favour of one party can contribute to market failure.
There is a general problem of one-sided information. In Chapter 6 (see page 80),
we introduced the idea of asymmetric information.

A situation in which some of the parties involved in an economic
transaction have more information than others is defined as asymmetrical.

Markets may not achieve efficient outcomes when the consumer has to defer to a
more informed producer. Let us develop this idea a little further with a simple
example. When most consumers go into a music shop to buy a CD, they have
enough information to make a rational decision. When they purchase services
from a builder, the situation is often very different. In this situation, purchasers
know roughly what they want to achieve—but they must rely on the experience
and advice of the builder to specify what precisely needs to be done.

This situation—in which one party holds most of the cards—is a common
cause of market failure. A new academic approach to market analysis is
emerging that focuses on the contractual agreement between the ‘principal’—
that is, the client— and the ‘agent’—the contractor. This focus on the principal-
agent relationship questions the balance of power between the less informed
client and the knowledgeable agent. The debate is around the extent to which the
agent acts in the best interests of the client. This analysis of the principal-agent
relationship demonstrates how the skills and experience of the agent could lead
to a situation in which a trusting client may be misinformed. The initial
discussions on principal-agent relationships appeared in health economics: in
health contexts, it is clear that the doctor—the agent—has far more medical
information than the patient—the principal. Consequently, we are very reliant on
doctors to act in our best interests.

Principal-agent analysis can equally be applied in construction contexts—to
project managers, engineers and architects. Many large-scale construction
projects are technically complex and not easily understood by non-professionals.
Although the costs of a mistaken choice may not appear as dire as in medical
cases, they are equally difficult to reverse. For example, if the clients or
purchasers of a major building development wish to reduce the environmental
impact of the construction process, they are completely dependent on the
expertise of contractors to achieve these outcomes. It is quite possible that energy
usage may not as efficient as it could be or that waste may not be minimised as
requested. The hired ‘agent’ may not always act in the client’s best interest, and
they might be able to get away with it because of the ‘principal’s’ incomplete
knowledge.

KEY POINTS 10.1
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* Market failure occurs whenever free forces demand over-allocate
or under allocate resources to a specific economic activity Examples
seem to be widespread accros the environment.

* Three reasons for market failure are (a) externalities, (b) the free-
rider problem and (c) asymatric information.

CORRECTING MARKET FAILURE

Governments can intervene in various ways to correct market failings. Some
available policy measures are outlined in Table 10.1. This indicates, in a very
general way, some of the current approaches that are used to tackle different
types of market failure. We shall discuss at least one group of policy measures for
each particular cause of market failure before going on to considering their
effectiveness.

Internalising Negative Externalities

We have noted that widespread environmental damage often results from
negative externalities. Governments have found that one instrument on its own is
rarely sufficient to tackle these problems. As you can see from Table 10.1, the
government uses a range of measures and market-based instruments. Taxes are
regarded as one possible way to internalise external costs into the price of a
product or activity. Interestingly, the most recent examples of new taxes
introduced to reduce negative externalities all relate to the construction industry. 

Table 10.1 Government policies to address market failures

Market failure Tax Tax credits/
public
spending

Publicity
campaigns

Regulations

Negative
externalities

Agregates levy Reduced rate
of VAT on

Water quality
legislation

Climate
change levy

grant-founded
instalation of
heating

Landfill tax

Free-rider
problems

Provision of
public goods

Habitats and
species
legislation

Tax relief for
cleaning up
contaminated
land
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Market failure Tax Tax credits/
public
spending

Publicity
campaigns

Regulations

Asymmetric
information

Differantial
rate of fuel duty

Energy
efficiency
campaigns

Building
regulations

EU eco-label
scheme

Source: Adapted from HM Treasury (2002:23)

LANDFILL TAX

The landfill tax was introduced in October 1996. It was imposed to provide an
incentive to minimise waste and promote recycling—to internalise the costs to the
community of waste going to landfill. Depending on the nature of the waste, the
tax can be as much as £14 or £15 per tonne. This is potentially a significant
penalty: in 1998, a typical year, 70 million tonnes of construction and demolition
waste ended up as landfill waste—of which nearly 20 per cent apparently
represented materials delivered and thrown away unused (DETR 2000:10). The
government has indicated that it expects to make annual increases in the standard
rate of landfill tax, and within the next decade it could exceed £35 per tonne.
These rates send a clear signal about the need to reduce the external costs
associated with the large volume of waste sent to landfill, and help to provide an
economic incentive to develop alternative forms of waste disposal.

When the tax was first introduced the government acknowledged the difficulty
of identifying a fair rate for the tax, and it was offset by a 0.2 per cent cut in
employers’ national insurance contributions. This compensatory gesture was the
first step of a government commitment to shift the tax burden away from ‘goods’
such as employment towards ‘bads’ such as pollution.

CLIMATE CHANGE LEVY

The climate change levy commenced in April 2001. It is basically a tax on the
business use of energy, and it covers the use of electricity, gas, coal and
liquefied petroleum gas (LPG) used by the non-domestic sector. The levy is
imposed on each business energy bill according to the amount of kilowatts used.
There are differential rates for different energy sources. The levy is nearly three
times higher for electricity (0.43p/kW) than gas or coal (0.15p/kW). This
differential has been introduced because the use of each type of fuel creates
different levels of greenhouse gas emissions—which cause climate change.

The purpose of the climate change levy is to encourage businesses to
internalise— that is, pay for—the negative externalities associated with the
greenhouse gas emissions that they are responsible for generating. Firms using
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environmentally friendly energy technologies, such as photovoltaic systems,
energy crops and wind energy, or combined heat and power systems are exempt
from the levy. Manufacturing, mining and utilities have been hit the hardest by
‘the introduction of this levy. Ironically, the impact on the construction industry
could be beneficial: the climate change levy encourages businesses to use energy
more efficiently, and as all businesses occupy buildings, the expertise of the
construction industry could potentially help to make their offices and factories
more energy efficient and save them from increased energy costs.

AGGREGATES LEVY

The aggregates levy came into effect in April 2002. It is a tax applied to the
commercial exploitation of rock, sand and gravel. It applies to imports of
aggregate as well as to aggregate extracted in the UK. Exports of aggregate are
not subject to the levy. The purpose of the levy is to give businesses operating in
the UK an incentive to compare the full costs—including all negative
externalities—of using alternatives or recycled materials with virgin equivalents.

To explain it another way, the levy has been established to reduce the noise
and scarring of the landscape associated with quarrying. These environmental
costs could not continue to be ignored, and the levy is meant to encourage the
polluter to pay. The intention is that the construction industry should reduce its
demand for primary materials, recycle as much as possible and reduce waste on
site. The immediate benefactors from the removal of these negative externalities
would be those communities living close to the quarries. And it is interesting to
note that their opinions were sought in the preparatory research that established
the aggregate levy at a rate of £1.60 per tonne. Finding an exact value for the
environmental costs of quarrying will be examined further in the next chapter.

Provision of Public Goods

The second area that we have identified as a cause of market failure relates to the
free-rider problem. The basic problem here is excludability. The benefits of some
goods or services—due to their very nature—cannot be excluded from non-
payers. Even supporters of the free market, from Adam Smith to Milton
Friedman, have recognised that there are a few goods and services that the
market mechanism does not supply effectively. These are generally referred to as
public goods.

In order to explain the precise nature of public goods, it is helpful to begin at
the other end of the spectrum and clarify the definition of private goods. Indeed,
so far in this text, private goods have been at the heart of the analysis. We have
mainly discussed the activity of private construction contractors—providing
private goods and services. These private goods (and services) are distinguished
by two basic principles. One can be termed the principle of rivalry. This means
that if you use a private good, I cannot use it; and, conversely, if I use a private
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good, you cannot use it. For example, when I use the services of a plumber, he or
she cannot be working at the same time on your water and heating system. We
compete for the plumber’s services; we are rivals for this resource. The services
of plumbers are therefore priced according to our levels of demand and the
available supply of their time; the price system enables plumbers to divide their
attention between customers. The other principle that characterises a private
good is the principle of exclusion. This simply implies that once a good is
provided others may be prevented from enjoying equivalent benefits unless they
pay. In short, anyone who does not pay for the good or service is excluded. For
example, if a road bridge is set up with a tollgate, then the communications link
that the particular bridge offers is available only to those who pay. All others are
excluded by the price mechanism.

These principles of exclusion or rivalry cannot be applied to pure public
goods. They are non-excludable and non-rivalrous in their characteristics.
National defence, street lighting and overseas representation are standard
textbook examples of pure public goods. A distinction is sometimes made
between pure public goods, which are both non-excludable and non-rivalrous,
and quasi (near or impure) public goods, which do not have both these
characteristics. The major feature of quasi public goods is that they are jointly
consumed. This means that when one person consumes a good, it does not
reduce the amount available for others. It is difficult, therefore, to apply a
discriminatory price system. Construction projects, such as bridges and roads,
exemplify quasi public goods—especially if a toll system is enforced.

There are four distinguishing characteristics of public goods that set them apart
from normal private goods. These four qualities are portrayed in Figure 10.1.
This shows a spectrum contrasting the characteristics of pure public goods
against those that typify pure private goods.  

Developing Figure 10.1, we can describe public goods in more detail as follows.

• Pure public goods are usually indivisible, as these goods cannot be produced
or sold in small units.

Figure 10.1 A spectrum of economic goods
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• Public goods can be used by increasing numbers of people at no additional
cost— both the opportunity cost and marginal cost of one more user is
normally zero.

• Additional users of public goods do not deprive others of the benefit.
• It is very difficult to charge people for a public good on the basis of how

much they use, and they cannot be bought and sold in the marketplace.

TAX RELIEF

Public goods overcome the failure of markets to supply goods or services that
generate external benefits. In other words, they enable governments to intervene
to provide resources that market forces would otherwise under-allocate. Equally,
the government could provide tax incentives or subsidies to encourage the
private sector to innovate in a way that will benefit society as a whole, both now
and, more importantly, in the future. There are various tax incentives and
subsidies to encourage research and development across all sectors. For
example, developers are being encouraged to devise ways to clean up
contaminated land through the provision of a 150 per cent tax credit for the costs
incurred.

Publicity Campaigns and Regulation

In each of the remedial actions described so far, businesses are being encouraged
to reduce the incidence of environmental damage, either by responding to
modified price signals that include environmental costs or through the
government taking responsibility by providing public goods or paying tax
incentives. In contrast, another set of options is for governments to set regulatory
standards or use their authority to provide information to aid decision-making.
As these schemes are relatively less likely to raise business costs, they are
considered rather ineffective instruments. But in some instances there are few
alternative options, and these mechanisms continue to have a role to play—
particularly as they dominate conventional past practice.

PUBLICITY CAMPAIGNS

If there are information barriers to better environmental performance,
governments can run information and publicity campaigns. For example, energy
efficiency campaigns aimed at householders and businesses may raise
construction clients’ understanding of what to expect in terms of standards and
payback periods, etc. The EU energy-labelling scheme is another example of
information helping to encourage environmentally friendly purchasing. Ideally
these campaigns should create a greater symmetry between the expectations of
consumers and the knowledge of suppliers— leading to a fairer, more efficient
market allocation. It is also possible for information measures to reinforce the
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objectives of new taxes. For example, information on greenhouse gases can help
people to respond positively to carbon taxes that differentiate between fuel
sources. In this way, information can raise awareness and provide a greater
measure of consumer protection. 

BUILDING REGULATIONS

To prevent agents (that is, producers) from denying responsibility for their
products over their life cycles, governments have created base line standards.
These seem to be particularly important where habitat needs to be protected,
where water quality needs to be maintained or building standards observed. Most
legislation of this type is well established—for instance, the present set of
building regulations is more than twenty years old.

According to the Building Act of 1984, building regulations can be made in
England and Wales for the purposes of securing the health, safety, welfare and
convenience of people in and around buildings, to further the conservation of fuel
and power, and to prevent waste, etc. Responsibility for complying with the
regulations rests with builders and developers, The aim is to assure the public
that a certain level of technical accuracy has been achieved and environmental
impacts reduced.

KEY POINTS 10.2

* Governments can use several devices to correct market failure.
These include taxes to internalise externalities, the provision of public
goods to overcome free-rider problems, and publicity and legislation
to reduce the problems associated with imperfect flows of
information.

ARE GOVERNMENT CORRECTIONS EFFECTIVE?

The assumption that the alternative to a failing market is a brilliant government
is wrong. Governments can fail, too. Several of the corrective measures we have
discussed have problems, which are briefly summarised in Table 10.2 and are
examined further in this section.

Table 10.2 Market failure and government remedies

Cause Correction Problems

Externalities Taxes and levies Measurement problems

Free-rider problem Public goods Tax credits Tax burden
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Cause Correction Problems

Asymmetric information Publicity campaigns Building
regulations

Enforcement problems

Measurement Problems

Government attempts to minimise negative externalities require measurement.
The polluter pays principle is all well and good, providing that the guilty party
is easy to identify and that it is possible to determine a fair price for them to pay.
Given that many externalities manifest themselves in global or national
environmental issues and involve free goods, such as air, the ozone layer,
habitat, flora, waterways, peace and quiet, their measurement (and assessment)
causes endless problems.

To analyse these problems further it may help to consider Figure 10.2. Here
we have the demand curve D and the supply curve S for product X. The supply
curve includes only the private costs (internal to the firm). Left to its own
devices, the free market will find its own equilibrium at price P and quantity Q.
We shall assume, however, that the production of good X involves externalities
that are not accounted for by the private business. These externalities could be
air pollution, destruction of a green belt, noise pollution or any neighbourhood
cost. We know, therefore, that the social costs of producing X exceed the private
cost. This can be illustrated by shifting the supply curve to the left, since it
indicates that theoretically the costs of producing each unit are higher. (You may
remember from Chapter 5 that changes in price and non-price determinants—
such as a tax—are represented in different ways in graphical analysis. Review
Key points 5.3 for further clarification.)

The diagram highlights the fact that the costs of production are being paid by
two groups. At the lower price P, the firm is only paying for the necessary
private  inputs. The difference between the lower price P and the higher price P1

is the amount paid by the community—the external costs. For these external
costs to be internalised, the government would need to introduce a tax equal to P1

—P. This should result in fewer resources being allocated to this activity—with
less demand and supply Q1—as the tax would lead to higher prices and force
potential purchasers to take into consideration the costs imposed on others.

It is easy to see, therefore, that in an unfettered market, external costs are not
paid for and resources are over-allocated to environmentally damaging
production. A tax should help to alleviate the problem, but the practical issues of
precisely how much tax and who will be burdened with the expense are difficult
questions to resolve.
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Tax Burden

As we have explained, pure public goods would not be properly provided by a
market structure because of the free-rider problem. For similar reasons, quasi
public goods would also be under-allocated. The incentive to contribute to the cost
of production of public goods is greatly reduced by the knowledge each
individual will potentially benefit regardless of whether they pay. Consequently,
most governments step in to provide goods and services such as law and order,
overseas representation, infrastructure and environmental management. The
concomitant demand for roads, tunnels, bridges, prisons, police and fire stations,
overseas embassies, play areas, clean recreational space, flood control systems,
etc. explains how governments become such important clients of the construction
industry. In the UK, the public sector accounts, in value terms, for nearly 40 per
cent of the business done by construction firms; worth some £25 billion annually
(DETR 2000:13).

Figure 10.2 Internalising external costs

We show the demand and supply for X in the normal way. The supply curve S represents
the summation of the private costs, internal to the firm producing X. The curve to the left,
S1, represents the total (social) costs of production. The grey arrows indicate the external
costs that have been added. In the uncorrected situation, the equilibrium is Q, P. After
imposing a tax (P1—P), the corrected equilibrium would be Q1, P1.
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The drawback to this level of commitment is the cost, especially as the
majority of goods that governments produce are provided to the ultimate
consumers without direct money charge. Obviously, this does not mean that the
cost to society of those goods is zero. It only means that the price ‘charged’ is
zero. The full opportunity cost to society is the value of the resources used in the
production of goods provided by the government. For example, though nobody
pays directly for each unit of consumption of defence or environmental
protection, everybody pays indirectly through the taxes that finances government
expenditure.

In the UK, the government collects something approaching £400 billion in
taxes each year. Spending on law and order, defence, the environment,
international co-operation and transport alone accounts for approximately 25 per
cent of this expenditure. In effect, the average citizen in the UK must work from
1 January to March or April just to pay all their taxes.

This tax burden is clearly a significant proportion of any citizen’s income,
and it raises some of the thorniest questions that any government has to face. In
the UK, and much of the developed world, public spending grew relatively
unchecked until the early 1970s, but now many governments choose to exercise
some restraint by following the golden rule—which, in simple terms, means that
governments should not allow current spending to exceed current receipts. The
golden rule forms a central plank of modern government and its function will be
discussed further in Chapter 12. 

Enforcement Problems

The success of any policy cannot rely solely on a strong theoretical argument.
Political support, voter appeal and luck are equally important. In other words,
just because a government has carefully debated and passed through parliament a
new policy, launched a publicity campaign, or initiated another set of regulations
does not automatically guarantee success.

Rule-based measures, such as regulations, create a whole range of associated
costs. There are the compliance costs of implementing, enforcing and
administering the legislation. For example, establishing any set of building
regulations entails a significant research cost and then it requires employing
building control officers across each local authority to make sure that the
regulations have been carried out. The Environment Agency experiences a
similar set of problems, and it frequently argues that it has insufficient funds to
carry out the number of inspections that the directives emanating from
Westminster and Brussels require. In 2002 the Environment Agency complained
of a funding gap of £12 million. One of its worries was that the impact of EU
directives to phase out landfill sites was leading to an increased amount of fly-
tipping.

Even if regulations are enforced, there is little incentive to be innovative. In
fact, some analysts argue that the heavily regulated nature of construction
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activity creates many of the conservative attitudes that typify the industry. As
there is usually no incentive to do better than the regulatory standard that has
been set, construction firms only do the minimum that is required. Similarly, if
governments rely on publicity campaigns that do not raise the costs of
production, then all businesses, construction or otherwise, have no real incentive
to refrain from using polluting products and methods.

Businesses can improve performance. Some exceptional examples of
potentially resource efficient projects were given in Chapter 9 (see, for example,
Table 9.4). Indeed, it was suggested that in some instances it was possible to
exceed traditional performance by factors of 4 and even 10. But, in general terms,
the construction industry suffers from inertia, and is not particularly innovative
or sustainable.

KEY POINTS 10.3

* One method for internalising external is to impose a tax. But it is
difficult to set tax rates so that the polluter pays the correct amount.

* To overcome resource allocationproblems, governments usuually
provide a range of public goods. Inevitably, these create a range of
associated costs that are ultimately financed by taxpayers.

* Just because the government has ruber stamped some regulatery
procidures or launched a publicity campaigns, does not automatically
mean that better practices will be effectively enforsed or voluanterily
introduced.

 

GOVERNMENT FAILURE

To conclude this chapter, we should recognise that market failure cannot simply
be remedied by government action—that is, perfect governments do not resolve
imperfect markets. In fact, modern economic texts also acknowledge the
occurrence of government failure.

Government failure is understandable, since the political process by its very
nature is likely to be inefficient in allocating resources. When choices are
expressed through the market mechanism, the price forces individual to absorb
most of the costs and benefits. Politicians, however, allocate resources more on
the basis of judgement. Government judgements are often skewed by lack of
financial incentives, gaps in information and pressures applied by different
interest groups that need to be acknowledged for re-election.

MARKET FAILURES AND GOVERNMENT REMEDIES 173



The sheer scale of managing a nation from the centre is problematic. As we
have discussed above, there are problems of enforcement, funding and
measurement. These problems lead to inefficiency and a wasteful use of
resources. Indeed, the more wide reaching and detailed an intervention becomes,
the less likely it is that the benefits will justify the costs.

In recent years, therefore, the tendency has been to believe that, in general,
markets provide the best means of allocating resources; and this is as true for
environmental resources as for others (HM Treasury 2002:1). Government
systems tend to become bureaucratic, inflexible and excessively expensive to run.
Furthermore as government intervention increases, individual liberty is reduced
and the profit motive declines. The present trend, therefore, is to provide
incentives through the market system. This means that environmental taxes and
other economic instruments will continue to be the key tools used to achieve
environmental improvements. How far this trend should continue before we
reach an ‘optimum’ level of government intervention is debatable—it is not
solely a question of economic efficiency; but one of politics too.

KEY POINTS 10.4

* Government failure is a recently acknowledged phenomenon that
highlights the fact that constitutional intervention through policy
initiatives does not necessarily improve economic efficiency,

* Government failure is caused by a number of factors, such as poor
judgement, lack of information, inadequate incentives and the sheer
scale of the problems to be resolved.
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11
Environmental Environmental Economics

Economists like to proceed from a model framework to simplify reality and
create a reference point for their specific analysis. For many years, however, the
models used by mainstream economists tended to overlook the interactions
between the economy and the environment. The benefits of economic activity
were exaggerated and accounted for, while environmental costs were ignored.
We introduced this major distinction when we discussed a product’s life cycle
(from the ‘cradle’ to the ‘grave’) in Chapter 9. However, we have suggested that
the environment cannot be ignored since it provides resources at the beginning of
a product’s life cycle, and absorbs wastes at the end of the cycle. This important
strand of economic thinking began to gain credence in the 1960s, drawing an
important dividing line between environmental and neoclassical economics (see
Key points 9.3).

The significance of the environment for businesses of all types is succinctly
represented by the flow diagram in Figure 11.1. The environment is the resource
base that provides renewable and non-renewable resources that enable
production to begin. At the other end of a product’s life, the environment is also
expected to provide a sink facility to assimilate the waste matter. (The
environment can also provide opportunities, as an amenity, for various leisure
pursuits.) The process is easy to exemplify within the construction sector, as the
industry consumes resources  and generates waste on a scale that completely
dwarfs other sectors of the economy. In the first place, it is the environment that
provides the land on which buildings and infrastructure are located. Second, it is
the environment that provides many of the resources that are used to make
building material products. Construction and the operation of buildings accounts
for 40 per cent of the total flow of raw materials into the global economy every
year, 25 per cent of virgin wood used and 40 per cent of total energy use
(Sustainable Construction Task Group 2002:2). Finally, but by no means least
important, it is also the environment that is ultimately responsible for
assimilating and processing the waste that arises from the various phases of
construction, from building through to demolition. In other words, without the
environment there would be no resources for construction and no way of
managing some of the waste and outputs arising from the processes involved in
maintaining the building stock and associated infrastructure.



In this chapter, we concentrate specifically on the ways in which the
environment and economy interact and explore three important conceptual areas
that characterise environmental economics. These are:

• the materials balance model
• private costs versus social costs
• environmental valuation.

THE MATERIALS BALANCE MODEL

The materials balance model has become a standard introductory reference for
students new to environmental economics. It focuses on the energy used and
wasted by economic activity. The first law of thermodynamics provides the
starting point. This law explains the ‘physics’ of economic activity, since it states
that we cannot destroy matter, we can only change it. Therefore, all resource that
is extracted from the environment must be returned to it in some form or other—
what goes in must come out. This materials balance is shown in Figure 11.2.
This highlights the fact that the mass of material inputs into an economy is
balanced by the mass of products and waste outputs leaving the system. In the
model, the environment is portrayed as having a similar relationship to the
economy as a mother to an unborn child in so far as it provides sustenance and
carries away wastes. An alternative perspective is to view the environment as a

Figure 11.1 The environment: beginning and end
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large protective shell surrounding the economic system. Unfortunately, this
environmental shell is often treated as a ‘free’ good and was for many years
ignored by traditional economics.

A relevant example of the materials balance process is detailed in the research
project Rocks to Rubble (NCBS 2003). The researchers accounted for the flow of
mineral resources throughout north-west England (including Cumbria,
Lancashire, Cheshire, Greater Manchester and Merseyside) during 1999. The aim
was to encourage businesses to become resource efficient by thinking beyond the
traditional cycle of consumption and disposal. Construction materials provided
the focus of the study and it was demonstrated that 31.4 million tonnes of
resources produced 21 million tonnes of buildings, roads and other
infrastructure, 7 million tonnes of waste and 3.4 million tonnes of recyclable
materials. This process of tracking the flow of materials and products through
their life cycle provided a clear illustration of the materials balance in practice. It
is visually summarised in Figure 11.3, which shows the equivalence between
resource inputs and outputs. More importantly, the overriding concerns identified
in the study were the inefficient use of resources, pollution and waste. The report
(NCBS 2003: 41–2) provided several insights into the necessary changes for
society to move towards a more sustainable use of resources. For example, it
suggested that waste could potentially be reduced to zero if materials thrown
away by one contractor were used by another, though it acknowledged that there
seemed to be no means of putting the two together.  

The materials balance model suggests that maintaining the stock of natural
capital is an essential prerequisite for sustainable development. However,
according to economists, there are two very different approaches to achieving
this goal. As outlined in Chapter 9, the basic premise of neoclassical economic
analysis is that, left to its own devices, the market mechanism will provide the
necessary incentives to encourage technological solutions to resource problems.
In short, technology would provide substitutes for any ‘shortages’ in the
environment. As a result, the economy could grow forever. As Robert Solow
(1974:11), a Nobel laureate economist, wrote more than 30 years ago: ‘It is very
easy to substitute other factors for natural resources…The world can, in effect,

Figure 11.2 The materials balance model

The material balance for the whole economy is represented by the flows: A=B+C
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get along without natural resources.’ An old phrase used to highlight the
supremacy of the economic system was that the economy would ‘grow around’
particular shortages such as resource problems. Technology would invent an easy
way out! This traditional technocentric view is based on the constant capital
approach, in which any decreases in natural resources are substituted by
increases in man-made assets.

Environmental economists present things differently. According to their
analysis, the economy and the environment are inextricably integrated. The
ecosystem and the economic system are viewed as complements rather than
substitutes. In fact, most environmental economists proceed from the materials
balance model to argue that the economy is a subsystem constrained by the
ecosystem, as it depends on the latter as a source of raw materials inputs and a
sink for waste outputs. This ecocentric view adopts the natural capital
approach, which is based on the premise that it is impossible to substitute
natural capital with physical capital. According to Lovins et al. (1999:158),
advocates of this type of approach, ‘production is increasingly constrained by
fish rather than by boats and nets, by forests rather than by chain saws, by fertile
topsoil rather than by ploughs’. In other words, the material factors comprising
the ecosystem are unique and cannot be substituted at any price.

Figure 11.3 Materials balance in north-west England

Source: Adapted from NCBS (2003:13)
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Empty World Versus Full World

To draw a distinction between these contrasting approaches, it is common for
environmental economists to present two models. One, an open system, which
we alluded to in Figure 9.1 when we portrayed resources flowing in a linear
fashion, which paid no respect to the limits imposed by the environment. And the
second, a more constrained closed system, in which the environment physically
contains and sustains the economy. Some economists refer to the traditional view
of the open system as an ‘empty world’ model to contrast with the ‘full world’
model that is the modern closed system.

Figure 11.4a is another way of illustrating the empty world model—the
economic subsystem is small relative to the size of the ecosystem. It depicts the
past, when the world was empty of people and man-made capital but full of
natural capital. In contrast Figure 11.4b represents the full world model,
describing a situation nearer to today, in which the economic subsystem is very
large relative to the ecosystem. This highlights the fact that unless qualitative
changes occur the ecosystem is going to be pushed beyond its limits. In fact,
there are signs that this point is imminent with, for example, global warming,
ozone depletion, soil erosion, biodiversity loss, population explosions and
resource depletion.  

Professor Kenneth Boulding presented this contrast in a colourful way in his
1966 paper The economics of the coming spaceship earth. In this paper he drew
an analogy between the empty world and the full world. He referred to the empty

Figure 11.4a Empty world
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world as a cowboy economy, as this effectively characterised the traditional
economists’ view of the earth’s resources—abundant, limitless and capable of
sustaining reckless, exploitative and violent behaviour. In stark contrast, he
referred to the full world of the future as the ‘spaceman economy’—a single
spaceship, without unlimited reservoirs of anything, either for extraction or for
pollution. The gist of his argument was that the planet should not be pushed
beyond its limits. Taking this contrast to its logical conclusion we can envisage
two types of economy. An inefficient economy in which all ecosystem services are
treated as free goods and used abundantly; and an efficient economic system in
which all resources are allocated according to price. This analysis clearly
highlights the problems of pursuing unlimited technological growth, and makes a
strong case in favour of sustainable growth, that does not take the world’s
natural support functions for granted.

KEY POINTS 11.1

* The economic system and environmental system are inextribaly
integrated, since goods and services cannot be produced or consumed
without the environment providing resources the beginning of a
product’s life cycle and absorbing at end of the cycle.

Figure 11.4b Full world

Source: Adapted from Goodland, Daly and El Serafy (1992)
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* The materials balance model focuses on the energy used and
wested by economic activity. It prompts contrast between the empty
world of the past and the full world of today.

* There are two contrasting approaches to achieving sustainable
development: one based on technology, in which decreses in natural
capital are substituted by man-made assets; and another which places
far greater emphasis on the critical nature of natural capital.

PRIVATE COSTS VERSUS SOCIAL COSTS

When environmental economists talk about costs they fall into three categories:
private, external and social. First, there are the costs of an individual’s actions
that are known and paid for directly. For example, when a business has to pay
wages to workers, it knows exactly what its labour costs are. When it has to buy
resources to commence production, it knows what these will cost. Similarly,
when tenants have to pay rent for their flat, they know exactly what the cost will
be. These are the normal everyday costs associated with most traditional
economic activity; they are called private costs and formed the focus of Part A.
They were formally introduced in Chapter 2 (see Key points 2.4). Private costs
are those borne solely by the individuals who incur them. They are internal in
the sense that the firm or household must explicitly take account of them. 

Second, there are external costs, created by the actions of other people.
(These have also been discussed previously in Chapters 2 and 10, so it might
help to review Key points 2.4 and 10.1.) We have considered situations in which
a business dumps the waste products from its production process into a nearby
river, and individuals drop litter on a beach. Obviously, there is a cost involved
in each of these actions. As we have noted, when the firm pollutes the water,
people downstream suffer the consequences. They may not want to swim in the
river or drink the polluted water. In the case of fly tipping or simply common
litter, the people who come along after the waste has been dumped are the ones
who bear the costs. The costs of these actions are borne by people other than
those who commit them. The polluter has not paid, the costs have not been
internalised; they are, by result, referred to as external costs.

When we add the external costs to the internal or private costs, we arrive at the
third category—total or social costs. Pollution problems—indeed, all problems
pertaining to the environment—may be viewed as situations in which social
costs exceed private costs. Because some economic participants do not pay the
full costs of their actions but only their (lower) private costs, their actions are
‘socially unacceptable’. If there is a divergence between the social and private
costs of a specific activity, we may see ‘too many’ resources allocated to that
activity. To take just one of the many examples, when drivers step into their cars,
they certainly don’t pay the full social costs of driving. They pay for petrol
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(which includes a significant element of fuel duty), maintenance, depreciation,
road tax and insurance on their cars. However, they cause an additional cost—
that of air pollution—which they are not forced to take fully into account when
they make the decision to drive. The air pollution created by exhausts is a cost
that drivers do not bear directly, but it causes harm to other individuals who
suffer the inconvenience of respiratory ailments, dirtier clothes and buildings.
The social cost of driving includes all the private costs plus the external costs
such as the costs of air pollution, which society bears. Decisions made only on
the basis of private cost, therefore, lead to ‘too much’ driving!

Externalities

As we know from Chapter 10, when a private market cost differs from a social
cost it is a problem of externalities—individual decision-makers are not
internalising all the costs. In other words, some of the costs remain outside of the
market and are external to the decision-making process. The individual decision-
maker is the firm or the customer, and external costs (and benefits) will not enter
into that individual’s or firm’s decision-making processes. The important point
for environmental economists to highlight is that the full cost of using a scarce
resource is borne one way or another by society. That is, society must pay the
full opportunity cost of any activity that uses scarce resources.

It may help to view the problem as it is was presented in Figure 10.2. There
we used a market demand and supply diagram to emphasise that the
conventional supply curve includes only internal, or private, costs.
Consequently, the market-determined equilibrium price and quantity does not
incorporate externalities, as these are not taken into account by the individual
producers or purchasers. The quantity produced is ‘excessive’, and the price is
too low because it does not reflect all the costs. In Chapter 10, we considered the
possibility of internalising the external cost through some form of taxation to
correct the market failure and charge the full social costs of production. This
theme is repeated in Figure 11.5.

THE POLLUTER PAYS PRINCIPLE

A firm facing a charge or tax on pollution could respond in one of three ways.

• It could install pollution abatement equipment or change production
techniques to reduce the amount of pollution.

• It could reduce pollution-causing activity.
• It could simply choose to pay the price to pollute.

The relative costs and benefits of each option for each polluter will determine
which one or which combination will be chosen. Allowing the choice is the
efficient way to decide who pollutes and who does not. In principle, each
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polluter is given the incentive to meet the full social cost of their actions and
adjust production accordingly. In theory, there should be less environmental
pollution and the price paid by the consumer should increase. This is explained
in Figure 11.5.  

The pollution tax causes the supply curve S to rise to S1. the effect of the tax is
to increase the price of the good. As a result, the quantity consumed decreases as
the cost is higher for the purchaser. But the income received by the producer
after tax is paid to the government Pp is lower than it was before the tax was
introduced Pe. The environmental cost is therefore shared between the producer
and the consumer of the good. Their relative contributions depend on the slope
of the supply and demand curves. The more competition there is in the market,
the less the consumer will pay.

Figure 11.5 The economic effect of a pollution tax

The supply curve S is based on the costs to the firm producing the good, without any
consideration of its environmental costs. If a tax is introduced, the firm’s total costs costs
increase and the supply curve shifts upwards, by the amount of the tax, to S1. In the
uncorrected situation, in which pollution was being taken for granted, the equilibrium
price is Pe and the equilibrium quantity is Qe. After the tax is introduced, the equilibrium
price rises to Pt and the quantity sold falls to Qt.
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IS A UNIFORM TAX APPROPRIATE?

Though taxation offers a way of forcing producers to take account of social costs,
it may not be appropriate to levy a uniform tax according to the physical quantity
of pollution. The same activities do not necessarily have an identical impact
everywhere —we must establish the amount of economic damage rather than the
amount of the physical pollution. A plant generating electricity in London causes
much more damage than the same plant in a remote rural area. There are already
innumerable demands on the air in London, so pollution is not carried away
easily. Millions of people could breathe polluted air and thereby incur health
costs, such as suffer sore throats and asthma, which may even lead to premature
death. Buildings would become dirtier. A given quantity of pollution, therefore,
causes more harm in concentrated urban environments than in less densely
populated rural areas. If we are to establish some form of taxation to align
private costs with social costs—to force people to internalise externalities and to
make the polluter pay—we somehow have to come up with a measure of economic
costs instead of physical quantities. Because the economic cost for the same
physical quantity of pollution varies according to factors such as population
density, the natural formation of mountains and rivers, so-called optimal taxes on
pollution should vary from location to location. (Nonetheless, a uniform tax
might make sense given that the costs of administering a variable tax,
particularly of ascertaining the actual economic costs, are relatively high.) Either
way, the dilemma a government faces is how much should it charge for a
‘permissible’ amount of pollution and some light will be shone on this difficult
question in the next section.

PLANNING GAIN

Before closing this section, it should be noted that not all externalities represent a
cost, some are benefits. Take a classic example: even people who do not receive
inoculations against polio, smallpox, whooping cough and diphtheria benefit
from everyone else being inoculated as epidemics are less likely to break out. A
similar principle applies to planning gain. These are agreements in which a
developer provides community benefits that extend beyond the marketed output
in return for gaining consent for the development to take place. In recent years,
community gains have become a recognised feature of planning negotiations.
Indeed, now private development companies often take the initiative and build
community facilities, infrastructure developments or social housing into their
plans. In some sense, from a developer’s perspective, planning gain may be viewed
as a sort of ‘bribe’ or ‘sweetener’—offered to accelerate their proposal through
the planning process. 

From the local authority perspective, planning gain involves issues that are
extend beyond particular developments and in considering a planning application
authorities may seek wider community benefits. In consequence, the deal may
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involve benefiting the community on the other side of town to a specific
development. Examples include providing new changing rooms for local
stadiums, building bandstands in parks and even requests to refurbish historically
interesting buildings.

Because of the protracted nature of the negotiations, these ‘deals’ often remain
low profile. Both parties endeavour to secure their own broad interests. The
exchange that is agreed as a result may seem underhand, but it has been
encouraged by legislation since the Town and Country Planning Act of 1971.

External benefits cause less of a problem than external costs. Consequently,
environmental economists tend to give them less coverage. Conceptually,
however, they should not prove too difficult to comprehend, as the symmetry of
the first two key points suggests.

KEY POINTS 11.2

* Internal (private) costs+external costs=totle (social) costs.
* Internal (private) benefits+external benefits=total (social) benefits.
* Private costs are those explicit costs that are borne directly by

consumers and producers when they engage in any resource-using any
activity.

* Social costs include private costs plus any othere costs that are
external to the decision-maker.

* When social costs exceed private costs, externalities exist.
* One way to make private costs equal social costs is to internalise

the externality by imposing taxes or regulations. In theaory, these
taxes should be equivalent to the economic damage the activity.

ENVIRONMENTAL VALUATION

As we discussed in this chapter and at several points in Chapter 10, to overcome
some of the failings of resource allocation created by the market mechanism it is
important to attribute monetary values to externalities. This can be attempted
through various methods. Three of the most commonly employed approaches are
contingent valuation, the travel cost technique and hedonic pricing. Each of these
is briefly outlined below.

CONTINGENT VALUATION

The contingent valuation method relies on survey data. People are asked,
through a questionnaire or interview, to express the value they attach to a
specific environmental asset. For example, in the research leading up to the
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introduction of the aggregates levy in 2002, some 10,000 people living in
communities surrounding quarries were asked how much they would be willing
to pay, in the form of increased taxes over a five-year period, for the local quarry
to be shut down. The question was based on the assumption that the quarry site
would be restored to fit with the natural landscape, and that the quarry workers
would be found alternative employment. A further 1,000 people, who did not
live in close proximity to a quarry, were asked what they would be willing to pay
to shut down a quarry in a National Park such as the Peak District or Yorkshire
Dales (HM Treasury 2002:19).

TRAVEL COST

The travel cost method places a monetary value on environmental assets by
calculating the cost of getting to recreational facilities such as wildlife reserves,
forests and canals. The relevant costs include public transport fares and/or petrol,
and travelling time.

HEDONIC PRICING

The hedonic pricing method attempts to identify an implicit market value for
environmental services by analysing the bundle of characteristics that makes up a
product in order to attach a specific value to the environmental element. This
process has been described as establishing a ‘surrogate market’. The method is
easily exemplified in the property market: two properties may be identical except
for their location; so the price that people are willing to pay for a house close to a
river, woodland, beautiful view or conservation area may be quantified.

The Value of Human Life

The underlying principle employed in all valuation exercises is opportunity cost
and this is most clearly illustrated when economists attempt to identify the value
of a human life. The conventional method of calculation is to base the value of
life on estimates of lost (forgone) contributions to the economy; the stream of
lost career earnings. In other words, the opportunity cost of the average victim
involved in an accident is based on a wage risk approach; or, as some economists
have preferred to call it, the human capital approach. In contrast, a more recent
method follows the principles of contingent valuation: estimates are based upon
an individual’s willingness to pay to reduce risks and improve safety or,
conversely, the amount that people are willing to accept to compensate for a loss
of life.

Government economists throughout the world have adopted these seemingly
crude methods to evaluate major infrastructure and transport projects. In resource
terms, this enables them to consider a dimension that traditional investment
appraisal normally overlooks—namely, the value of lives, lost or saved, due to
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accidents. The estimated net benefits to society begin to look very different once
the appraisal incorporates a monetary value imputed for life.

Table 11.1 (on page 172) shows the official figures used in different countries
during the 1990s to value human life. Interestingly, due to different cultures and
methods of calculation, governments seem unable to agree on the monetary price
that should be allocated. The figures suggest that a Japanese citizen’s life is
worth far more than any other. 

Table 11.1 Statistical values of human life

Country $ 000

Japan 8,280

United States 3,472

France . 3,435 . 3,435

Sweden 3,106

United Kingdom 2,281

New Zealand 1,625

South Korea 620

Source: Adapted from Miller (2000:177)
Note: Base year 1995

The Precautionary Principle

Clearly, ascribing monetary values to any externality is an inexact process; the
figures produced are no more than estimates, based on value judgements. It is
often argued, however, that it is better to have a rough estimate than completely
ignore externalities. In fact, this is the thinking that underpins the precautionary
principle that most governments have followed since the Rio Earth Summit of
1992. The Rio declaration defined the precautionary principle as follows:

if there are threats of serious or irreversible damage, the lack of scientific
certainty should not be used as a reason for postponing cost-effective
measures to prevent environmental degradation.

In short, care should be taken today to alleviate the possibility of problems
tomorrow. As a consequence, several externalities have been brought into the
financial frame. These range from global issues such as atmospheric pollution to
local issues such as the loss of an archaeological site. One comprehensive set of
examples is listed in Table 11.2. It is based on a controversial paper published in
1997 and subsequently debated in many journals. An important aim of this paper
(Costanza et al. 1997) was to make the case that precautionary action is justified:
it showed that given the relative importance of ecosystem ‘services’, we can no
longer risk squandering them. The authors wanted to highlight the enormous
economic contribution of ecosystem services and stress that it made no sense to
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ignore externalities which damage or threaten the global ecosystem. According
to their calculations, the total economic value of ecological services was
approximately $33 trillion per year (in 1994 prices). This sum was nearly twice
the annual value of the global output of goods and services.

COST-BENEFIT ANALYSIS

When the total costs and benefits of a project cannot be adequately represented
by market prices, there is a case to use an alternative method of investment
appraisal. Resources that are not allocated through markets, and which therefore
do not have 

Table 11.2 Monetary value of global ecosystem services

Ecosystem service Examples of ecosystem
function

Monetary value in 1994
prices (trillion dollars per
annum)

Coastal Processing of nutrients
Controls pollution Treats
waste Provides for tourism

12.6

Oceans Generates oxygen and
absorbs carbon dioxide
Provides habitat for fish

8.4

Wetlands Stores and retains water
Storm protection and flood
control

4.9

Forest Regulates greenhouse gases
Prevents soil erosion
Provides timber and
medicines Opportunities for
recreation

4.7

Lakes and, rivers Stores and retains water
Flood control Opportunities

1.7

Cropland and grassland Provides pollination for
plants Pollution control
Regulates atmospheric
conditions

1.0

Source: Adapted from Costanza et al. (1997:254, 256)

a market price, need to be brought into the picture. This is where the technique
of cost-benefit analysis may be useful.

This method of resource allocation includes externalities as part of its process.
It therefore manages to include aspects that most methods of resource allocation
omit. In these analyses, external costs and benefits are considered together with
internal (private) costs and benefits to get provide a fuller picture. Obviously, for
this technique to work, all issues need to be expressed in a common denominator
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for a ‘total price’ to be calculated. As a result, what may not seem viable in
conventional financial accounting terms may appear viable in the broader cost-
benefit appraisal.

Cost-benefit analysis is easier in theory than in practice. There are the problems
of valuation (as we have discussed above) and there are issues about selecting
the externalities. Inevitably, the selection of what is—and what is not—relevant
relies on normative decisions based on value judgements. For example, when
identifying the external costs of a new underground line in London, the
economists conducting the cost-benefit study did not include anything about
vandalism or attacks on passengers.

Despite the difficulties, many cost-benefit analysis studies have been
undertaken in an effort to include a community-based perspective in decisions on
public sector investments. Examples include the building of motorways, the
construction of the Channel Tunnel and the relocation of Covent Garden. In most
of these cost-benefit studies, a recurring aspect has been the measurement of
time saved expressed in monetary terms. The pricing of an indirect benefit (such
as time saved) is as difficult as the pricing of an indirect cost, because market
forces fail to determine these prices. In fact, a good way to distinguish between
direct (internal) and indirect (external) prices is that the private (direct, internal)
cost or benefit will always have a definite monetary value. In practice, some
external costs and benefits will be expressed in monetary values in a cost-benefit
analysis, and others will not. For example, when appraising new road schemes,
government economists usually choose not to put monetary values on traffic
noise, visual obstruction, community severance, impact on pedestrians and
cyclists, disruption during construction and contribution to climate change. Their
excuse is that these costs are uncertain and difficult to pin down.

Cost-benefit analysis, therefore, does not provide clear-cut answers to public
sector investments. It involves value judgements and (often dubious) estimates
which inevitably raise concerns about the reliability of the process. The cost-
benefit appraisal offers no more than a framework for government departments
to build upon when considering various options. It should be emphasised that the
technique is merely a method of identifying externalities; it does not
automatically control them. However, the point is that while private firms tend to
only take account of private costs and benefits, the public sector—concerned
with wider economic, environmental and welfare issues—should also consider
social costs and benefits.

DISCOUNTING

Another difficulty associated with the pricing of externalities—and with cost-
benefit analysis generally—is that governments have to assess the cost of
investment today against a stream of benefits that accrue over a number of years
in the future. Private entrepreneurs face similar problems in making decisions
about capital investments that will secure a stream of revenue and profits in the
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future. The process used to assist with these decisions is known as discounting.
This involves calculating the present value of flows of money that are expected
to arise at some time in the future.

The main reason for making this calculation is that any capital outlay has an
opportunity cost: this may be the cost of borrowing or the returns that can be
made on an alternative investment. In either case, interest rates can be used to
link the present with the future. For example, if you have to pay £110 at the end
of a year when you borrow £100, the 10 per cent interest charged gives you a
measure of the cost of borrowing. So, the present value (the value today) of £110
to be received in one year is £100 if the market rate of interest is 10 per cent.

The point is that £1 in the pocket today is worth more than £1 in the future
because, if you have the £1 today, you could be putting it to work to earn
interest. From this, it follows that £1 receivable in the future has to be discounted
to find what it is worth today. For instance, at a 10 per cent rate of interest, £1
receivable in three years is worth about £0.75 today. To express it another way, at
10 per cent a year compounded annually, £0.75 will grow to £1 in three years. It
is not necessary to work these figures out for yourself since there are plenty of
programs available for computers, pocket calculators and compound interest
tables such as Table 11.3. 

Table 11.3 Present values of a future pound (sterling)

Compounded annual interest rate

Year 3% 5% 8% 10% 20%

1 0.971 0.952 0.926 0.909 0.833

2 0.943 0.907 0.857 0.826 0.694

3 0.915 0.864 0.794 0.751 0.578

4 0.889 0.823 0.735 0.683 0.482

5 0.863 0.784 0.681 0420 0.402

6 0.838 0.746 0.630 0.564 0.335

7 0.813 0.711 0.583 0.513 0.279

8 0.789 0.677 0.540 0.466 0.233

9 0.766 0.645 0.500 0.424 0.194

10 0.744 0.614 0.463 0.385 0.162

15 0.642 0.481 0.315 0.239 0.0649

20 0.554 0.377 0.215 0.148 0.0261

25 0.478 0.295 0.146 0.0923 0.0105

30 0.412 0.231 0.0994 0.0573 0.00421

40 0.307 0.142 0,0460 00211 0.000680

50 0.228 0.087 0.0213 0.00852 0.000109
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In terms of cost-benefit analysis, or any other investment appraisal covering a
number of years, it is possible to use discounting techniques to compare the
present value of the costs with the present value of the benefits. The problem
with this technique is that the present value of any sum of money is dependent on
correctly judging two factors: the timing of future (costs and income) flows and
the interest rate. The further into the future a benefit is accrued (or a cost is
incurred) or the higher the interest rate used, the lower will be the present value
of that benefit (or cost). To take an extreme example, if a nuclear accident occurs
in 500 years time, imposing a £10 billion economic cost on the unlucky future
generation, it will be reduced to a present value of 25 pence assuming a discount
rate of 5 per cent. Likewise with benefits: a tree that needs many years to mature
and costs a £100 in current terms would, assuming a discount rate of 5 per cent,
have a future value after 50 years of £8.70. Discounting, therefore, provides a
system for comparing current costs with future benefits; however, it necessarily
downplays the cost of environmental damage for future generations.

KEY POINTS 11.3

* Placing monetary value on externalities is prblematic. There are
three basic methods: containgent valuation, travel cost and hedonic
pricing.

* Cost-benifit analisys involves identifing monitary values for all
internal and external costs and benefits of a project, to arrive at a total
(social) price.

 

* Government departments undertaking investment appraisal
frequently use cost-benefit analysis.

* The problems with cost benifit analysis are: (a) what to include as
‘relevant’ externalities; (b) how to quantify the externalities in
monetory terms; and (c) how to effectively ‘discount’ the criteria to
judge all values in todays terms.

 

ENVIRONMENTAL ECONOMICS 191



Reading 4

Part B has emphasised that the construction industry is significantly resource
intensive. It has also demonstrated how economists have broadened their
analysis to integrate the material world with the natural world. The following
extract, written by Peter Graham, a radical building ecologist, also draws close
parallels between natural systems and built systems. The approach seems radical
as he suggests that we should not just eliminate waste, but avoid it completely.
Graham points out that this depends upon future construction professionals fully
understanding the resource implications of their activity; what he describes as
increasing their level of ‘environmental literacy’. This prompts the question,
what, if anything, can economics contribute to the conventional mindset that
might effectively promote the development of environmental literacy?

Peter Graham (2000) `Building education for the next
industrial revolution: teaching and learning environmental

literacy for the building professions', Construction
Management and Economics 18:917±25

Introduction

Trees and buildings have so many things in common. Both are structurally
strong, both provide homes and workplaces for living things, both consume large
quantities of natural resources and both release emissions to our atmosphere.
Both trees and buildings are also incredibly inefficient.

A single pine tree, for example, produces thousands of seeds, although only
one new tree may grow. In addition to this incredible inefficiency the pine tree
discards millions of brown needles, covering its surroundings with its own
detritus. In the process the tree consumes large quantities of water and nutrients.
Such a large consumption of resources for such a meagre output! How
inefficient. Buildings too consume vast quantities of natural resources at all
stages of their life cycle, they output materials and emissions to their
surroundings, and as an entity unto themselves, produce very little in return. The
big difference is that the inefficiency of a tree is sustainable while the



inefficiency of a building is not. Why? Because although both trees and
buildings are inefficient, it is only the human-made structure that creates waste.

All of the consumption outputs of trees are in one way or another fed back to
support production, replenishing the resources required to create more trees.
Very little of the outputs from consumption involved with the life cycle of a
building are kept ‘in the loop’. Our systems of consumption do not support
continued production. So while we continue to design and construct buildings
that do not (if you will excuse the pun) take a leaf out of the tree’s book—no
waste, no pollution, resource creating—then designing buildings for maximum
resource efficiency will only slow rates of unsustainable development. When we
design buildings so that the consumption of resources produces outputs that
support production of resources, the imperative to be ‘resource efficient’ will
diminish and ‘resource effectiveness’ will be the major requirement.

While the so-called ‘efficiency revolution’ has been an important stepping
stone on the road to sustainable development, it is by no means where we should
set our sights if we are to one day achieve our visions of sustainability. So, in
order to move from our current wasteful and inefficient present, to an effective
resource producing future, what do building industry professionals need to learn?
What should they be taught and how best should we teach them? Most important
is the question of how might they be encouraged to apply what they understand
in their professional practice? Pine trees have been growing and regrowing for
over 90 million years in their natural environment. Will the built environment of
our urban future allow us to continue to grow? This paper discusses how we
might begin planting the seeds for the ‘next’ industrial revolution.

The paper begins by clarifying the ideas of resource efficiency and
sustainability in order to identify the ideological intent of environmental literacy.
A model describing the attitudes of an environmentally literate construction
professional is then proposed as a way of explaining what needs to be learnt and
what needs to be taught to foster this literacy. This model is then analysed in
relation to theories of teaching and learning general literacy to provide guidance
on methods for encouraging tertiary students of building professions to learn
environmental literacy.

What is resource efficient building?

Resource efficiency means achieving more using less: ‘Resource efficiency is
the process of doing more with less—using fewer resources (or less scarce
resources) to accomplish the same goals’ (Wilson et al., 1998:7). The
construction industry is a major consumer of natural resources, and therefore
many of the initiatives pursued in order to create ecology sustaining buildings are
focusing on increasing the efficiency of resource use. The ways in which these
efficiencies are sought are varied. Examples range from the principles of solar
passive design, which aim to reduce the consumption of non-renewable
resources for energy production, life cycle design and design for deconstruction.
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Methods for minimising material wastage during the construction process, and
providing opportunities for recycling and reuse of building material and
componentry also contribute to improving resource consumption efficiency.

Calls to be resource efficient have been born from concern for the increasing
depletion of non-renewable natural resources, such as carbon-based fuels,
minerals and forests. Minimising the waste of resources is also central to the
concept. However, resource depletion can only be slowed and never eliminated
by resource efficiency. This has led to some theorists and researchers (Hawkin
1996; McDonough and Braungart 1998) to consider resource efficiency a
conservative response to global environmental problems. How, for example, can
any agency feasibly minimise the waste of an old growth forest? They cannot. In
the case of forests, and any resource that it is important to ‘conserve’, being
resource efficient without also using ecology sustaining materials and designs
will only serve to slow rates of depletion of the resource.

‘Eco-efficiency (doing more with less) is an outwardly admirable concept.
However, it works within the industrial system that originally caused the problem.
It presents little more than an illusion of change’ (McDonough and Braungart,
1998:62).

Inherent in the concept of efficiency is the concept of ‘effectiveness’, i.e.
‘achieving the desired result’ and that efficiency is about minimising resource
consumption and waste associated with the outcome. ‘Efficiency’ is necessary
when we continue to design systems that consume more resources than they
provide, and we accept pollution and waste, however minimal, as inevitable.
Resource efficiency is required when we continue to design and build systems
that are net consumers of resources rather than net producers. The life work of
systems ecologist Howard Odum has shown that sustainable systems are those that
feed back the outputs of consumption as resources for production. In other words,
sustainable systems do not waste resources, they feed production (Odum, 1996:
281).
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WEB REVIEWS: Economic Growth that Meets the Needs of Everyone
On working through Part C, the following websites should prove useful.
www.hm-treasury.gov.uk/
This was one of the first government websites, and it is still one of the best.

The site opens with opportunities to search for information on Budgets, the
economy (including forecasts and the latest indicators) and the euro. There is a
comprehensive index, which offers an alphabetical listing of around 100
subjects.

www.bankofengland.co.uk
The role of the Bank of England’s monetary policy committee and the

significance of a central bank is discussed in Chapter 12. For both of these topics
the Bank of England website is a useful reference point. The homepage has a
comprehensive index and its own search engine. You can easily find the latest
monetary policy committee minutes, up-to-date monetary and financial statistics,
and summaries of the Bank’s most recent Quarterly Bulletin and Inflation Report
—both of which can be downloaded in full (in pdf format). There is also a link to
some museum pages that provide a historical description of the UK’s role as a
financial centre.

www.worldbank.org
The resources provided by international organisations (such as the EU, UN

and the OCED) on the Internet are phenomenal. The World Bank is just one good
example. This institution dates back to the 1944 Bretton Woods conference and
one of its roles is to help developing countries to reduce poverty. On this website
you can read about the World Bank’s work resources and partners. The bank’s



annual report together with the associated development indicators can be
downloaded the day after publication. These provide a wealth of up-to-date
economic ideas and data. For example, the statistics contained in Table 13.1
could be updated from this site each September.

www.economics.ltsn.ac.uk
The Learning and Teaching Support Network (LTSN) was initially funded by

the Higher Education Funding Councils to support university teachers of
economics in the UK. However, there is nothing to stop students at home or
overseas from accessing this resource bank. By simply following the links from
the resources section, you can obtain the latest economic indicators from all the
major agencies. There is also a review of 2,000 textbooks including titles on
construction and environmental economics.

www.euroconstruct.com
This website specialises in analysing and forecasting constructions markets

across Europe. It provides up-to-date information on 19 countries in western and
central Europe. The data is provided by research organisations based within each
country and there are links to equivalent organisations in the Baltic States and
Japan. It is a good source to access comparative data on GDP and construction as
well as specific country reports.

196



12
Managing the Macroeconomy

Most modern governments strive to deliver economic stability. This is deemed a
prerequisite for achieving high levels of growth that meets the needs of
everyone. For example, when Gordon Brown became Chancellor of the
Exchequer in 1997, one of his first statements was a confirmation of the Labour
government’s commitment to securing high and stable levels of growth and
employment. In this chapter, we shall review the policies and objectives that
underpin this vision of economic growth that meets the needs of everyone. We
shall also consider economic forecasting. All this has direct importance for
anyone who needs to understand, manage and/or plan construction capacity over
a medium-to-long time period, as the demand for construction products is always
derived from activity in other sectors. Inevitably, then, construction economists
and planners need to interpret economic statistics relating to the wider economy
and this forms a further part of this chapter.

FIVE MACROECONOMIC OBJECTIVES

All governments, regardless of their political persuasion, seek to achieve
common economic goals. In economics, these goals are referred to as
macroeconomic objectives. There seems to be some political and economic
consensus about the five dominant macroeconomics objectives: price stability, full
employment, a sustained rate of economic growth, a positive trade balance with
overseas partners and effective protection of the environment. Each of these
objectives is considered in turn below. Recent macroeconomic statistics for the
UK economy, which show the extent to which these objectives are being
achieved, are presented in Table 12.1 (see page 183).

Stable Prices

Stable prices are crucial for business confidence, facilitating contracts and
enabling the exchange rate system to function smoothly; in contrast, persistently
rising prices cause problems for most sectors of an economy. Consequently,
price stability has become the primary objective of most governments that wish



to secure long-term growth and full employment. It is no longer believed that
tolerating higher rates of inflation can lead to higher employment or output over
the long term. Today’s target is to keep inflation within a range of 1.5–3.5 per
cent and the retail price index (RPI) is monitored on a monthly basis. A sample
of annual RPI statistics for the UK economy covering the period 1990–2001 is
presented in Table 12.1. As the table shows, the recent trend is for declining
inflation, and this is regarded as encouraging, not as an end in itself, but due to
its economic significance in meeting all other government objectives. Price
stability is so central to understanding modern macroeconomic management that
we present a full explanation of its measurement and its impacts upon business
expectations in Chapter 14. 

Full Employment

A large pool of unemployed labour represents wasted resources. Unemployment
has many costs, not just in terms of loss of output but also in terms of human
suffering and loss of dignity. All governments record the number of workers
without a job, although the precise way this is measured changes from time to
time. At present ‘official’ unemployment in the United Kingdom is estimated by
the number of people registering for unemployment benefit—known as claimant
unemployment. Unemployment is either expressed as a percentage rate—the
number of claimants as a percentage of the total workforce of 28 million—or as
an absolute number. As Table 12.1 shows, the unemployment rate has been
below 10 per cent for over a decade, with unemployment reaching a high of
approximately 2.3 million in the mid 1990s. The figures in Table 12.1 also
suggest that lower levels of unemployment are associated with declining rates of
inflation.

Sustained Economic Growth

A long-term objective of all governments is to achieve steady increases in
productive capacity. Governments measure economic growth by the annual
change in the rate of output, and the commonly used measure of economic
output is GDP—gross (total) domestic (home) product (output). GDP figures
are used worldwide as a proxy for a country’s progress towards prosperity: since
the more money a country makes, the higher its GDP growth, the assumption is
that increases in GDP mean that the citizens of that country are enjoying a higher
standard of living. The way GDP measures output can be seen as a giant till
ringing up all the transactions taking place inside a country. To accurately
portray the rate of change of actual output, GDP must be corrected for price
changes from one time period to another. When-this is done, we get what is
called ‘real’ GDP. So a more formal measure of economic growth can be defined
as the rate of change in real GDP over time (usually one year). As the footnotes
indicate, the growth data in Table 12.1 has been corrected accordingly. It is,
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therefore, a clear indicator of boom or recession: and Table 12.1 shows that
apart from the severe recession experienced during 1991, all the years displayed
had positive growth. A fuller coverage of GDP and how it is calculated is given
in Chapter 13.

External Balance

All international economic transactions are recorded in a country’s balance of
payments statistics. The ideal situation represents a position in which, over a
number of years, a nation spends and invests abroad no more than other nations
spend or invest in it. Economic transactions with other nations can occur on
many levels and, for accounting purposes, these transactions are often grouped
into three categories: current account, financial account and official financing.
Of these three, the most widely quoted is the current account. This involves all
transactions relating to the exchange of visible goods (such as manufactured items,
which would include building materials), the exchange of invisible services (such
as overseas work undertaken by consultants) and investment earnings (such as
profits from abroad). Clearly, in any one year, one nation’s balance of payments
deficit is another nation’s balance of payments surplus—ultimately, however,
this is not sustainable and, in the long run, debts must be paid. The data in
Table 12.1 show a worrying trend, in so far as the UK current account figures are
all negative amounts. However, in addition to buying and selling goods and
services in the world market, it is also possible to buy and sell financial assets
and these are recorded separately in the financial account. The UK’s annual
position on its financial account is usually positive. A further qualifying remark
regarding foreign trade is to recognise that balances of payment figures are
notoriously difficult to record accurately. (In fact, of all the statistics shown in
Table 12.1, the balance of payments estimates are subject, by far, to the biggest
amendments.) In practice, therefore, statistics relating to the external balance
need to be considered in a broader historical context.

Table 12.1 UK macroeconomic statistics

There are various sources for this data, and we have mainly used those hyperlinked from
the LTSN site (see web reviews, page 180). Three points need to be emphasised:
economic data is subject to revision, it is calculated in different ways by individual
nations, and proper comprehension relies on footnotes.

1990 1991 1995 2000 2001

lnflation1 7.7 6.5 3.5 3.0 1.8

Unemploym
ent 2

1.7 2.3 2.3 1.0 0.9

Economic
growth3

0.8 −1.4 2.8 3.1 1.9
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There are various sources for this data, and we have mainly used those hyperlinked from
the LTSN site (see web reviews, page 180). Three points need to be emphasised:
economic data is subject to revision, it is calculated in different ways by individual
nations, and proper comprehension relies on footnotes.

1990 1991 1995 2000 2001

Balance of
payments 4

−22.3 −10.7 −9.0 −19.2 −20.4

Notes: 1 Retail prices (percentage increase on previous year)
2 Total unemployment (annual average, in millions)
3 Annual percentage increase in real GDP
4 Current account (total for whole year, £ billions)

Protection of the Environment

The environment has gained a high political profile in recent years, and there is a
recognition that a healthy economy depends upon a healthy resource base.
Indeed, we have already reiterated several times since Chapter 2 that protection
of the environment, and its enhancement, forms an important strand of the
sustainable development agenda. We have also examined (particularly in Part B)
the problem that—left to their own devices—markets cannot deal effectively
with environmental impacts on third parties. Consequently, governments are
increasingly having to intervene to influence resource allocation, preserve
biodiversity and reduce pollution. At present, there is a broad-ranging debate
arising from concerns that some economic activity damages the environment,
and politicians are beginning to consider environmental protection together with
other macroeconomic goals. However, there is no still agreed way of monitoring
performance towards the environmental protection objective and so there is no
indicator for this objective in Table 12.1. We have already discussed some of the
problems of integrating environmental costs into the marketplace and we will
briefly consider the implications again when considering the measurement of
national output in Chapter 13.

PRIORITIES: AN HISTORICAL PERSPECTIVE

The order of priority that these five macroeconomic objectives are given depends
on the government in office. But all governments, in all nations, ultimately seek
these objectives in their quest for macroeconomic stability. Indeed, since the end
of the Second World War, there has been a consensus that governments should
take action to stabilise economic activity. For example, the White Paper on
Employment published in May 1944 stated that the government accepts
responsibility for the maintenance of high and stable levels of growth and
employment, and these themes dominated government agendas in the twentieth
century.

200 ECONOMIC GROWTH THAT MEETS THE NEEDS OF EVERYONE



Since the 1980s, however, the order of priority has changed and governments
have subsequently made a more concentrated effort to curb inflation. For
example, in his 1998 budget statement, the Chancellor of the Exchequer Gordon
Brown explicitly stated that: ‘Price stability is a precondition for high and stable
levels of growth and employment.’ As the political and economic scene evolves,
it is possible that during the twenty-first century, the objective of protecting the
environment may sufficiently raise its profile to demote inflation, employment
and growth from their current positions at the head of government economic
objectives. In short, while there may be some doubt at present about the priority
attached to sustainable development, its momentum is gathering speed.

KEY POINTS 12.1

* To achieve economic stability, five main macroeconomic
objectives are pursued: (a) full employment (b) stable prices, (c)
external balance, (d) steady growth and (e) environmental protection.

* The order of priority accorded to these macroeconomic objectives
depends on the government in office.

GOVERNMENT POLICY INSTRUMENTS

In their attempts to achieve their macroeconomic objectives, all governments,
regardless of political persuasion, employ the same types of policy instrument.
Again, it is only the emphasis that seems to change. These instruments can be
grouped into three broad policy categories:

• fiscal policy
• monetary policy
• direct policy.

Fiscal Policy

In the UK, fiscal policy emanates, on the government’s behalf, from HM
Treasury. Fiscal policy consists largely of taxation (of all forms) and
government spending (of all forms). The word fiscal is derived from the Latin
for ‘state purse’—and this is most appropriate as taxation is the main source of
income from which governments finance public spending. In short, fiscal policy
is concerned with the flow of government money in and out of the exchequer.

Important elements of the current fiscal framework are to make sure that both
sides of the government balance sheet are managed efficiently. Any public sector
debt must be held at a prudent and stable level in relation to GDP, and borrowing
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is only acceptable to cover capital expenditure. In technical terms, these two
Treasury rules are:

• the golden rule, which states that over the economic cycle the government
can only borrow to invest and not to fund current spending

• the sustainable investment rule, which states that over the economic cycle
public sector debt expressed as a proportion of GDP must be held at a stable
and prudent level.

These two rules provide a benchmark against which the government can judge
its fiscal performance. They also establish a stable framework for the broader
economy, and remove much of the instability created by previous fiscal regimes.
A credible and trustworthy fiscal policy is recognised as important in achieving
economic stability and growth. The International Monetary Fund (1998) has
published a code of good practice on fiscal policy. This code sets out measures
that the International Monetary Fund would like countries to adopt. It praises the
UK’s fiscal management as being exemplary in terms of transparency, stability,
fairness and efficiency.

Monetary Policy

Monetary policy is implemented in most countries by a central bank, such as
the Bundesbank in Germany, the Federal Reserve in the USA, and the Bank of
England. In the UK, prior to 1997, monetary policy was set by the government—
in other words, the Bank of England simply followed government instructions. In
May 1997, the government established a new monetary policy framework,
transferring operational responsibility to an independent monetary policy
committee (MPC). The committee is responsible for setting interest rates each
month to meet the government’s overall inflation target. This inflation target is
confirmed in the Budget each year and, at present, the target is for a 2.5 per cent
increase in the annual retail price index excluding mortgage interest rates
(RPIX). (We explain in more detail how inflation is measured in Chapter 14.)

The ten member monetary policy committee consists of experts drawn from
outside and inside government circles. Five members are from the Bank of
England (the governor, two deputy governors and two other bank officials), four
‘outside’ members are appointed for their expertise, and there is one
representative from the Treasury who is allowed to participate in the debate but
has no vote. The committee has a very specific and important role and it is
governed by an organised and accountable process. At its monthly meetings, the
panel of experts carry out in-depth analysis of a wide-ranging set of data. For
example, recently published monetary policy committee minutes suggest that the
analysis includes the general state of the world economy, trends in domestic
demand, the labour market, the housing market and the financial markets, and
last, but by no means least, various measures of inflation and costs in specific
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sectors of the economy. The committee works from the premise that interest
rates represent the cost of activity in the economy and, therefore, interest rates
affect prices and aggregate demand—and we shall briefly extend this explanation
in Chapter 14.

To enable the Bank of England to concentrate on issues relating to interest
rates, it no longer has responsibility for supervising commercial banks and other
financial intermediaries. This supervisory function is now carried out by a newly
established Financial Services Authority.

CO-ORDINATION OF FISCAL AND MONETARY
POLICY

An important point to note at this juncture is that fiscal and monetary policy are
equally important in any government’s attempts to manage the macroeconomy. A
change to either policy has broad effects on many of the core macroeconomic
objectives. Consequently, all governments employ both fiscal and monetary
instruments; although the emphasis alters from government to government. Until
1997, the Chancellor of the Exchequer directed the operation of both UK fiscal
and monetary policy. Although this theoretically meant that there could be a high
degree of co-ordination between both arms of macro policy, in practice this was
often not the case. The present government prides itself on the levels of stability
that have followed its new regime, and certainly there is now a greater clarity of
roles and responsibilities between the Bank of England (UK’s central bank) and
the Treasury.

Direct Policy

Many other government economic policies tend to be more ‘objective specific’
compared with the broad macro fiscal and monetary policy options we have
considered so far. We refer to these instruments as direct policy, but it is also
known as direct control or direct intervention. A feature of this type of policy is
that it tends to have less impact on overall market prices than the broad macro
changes to tax or interest rates.

Direct policy tends to be of a legislative nature. Conventional economic
textbook examples include legislation designed to control prices, wages or imports
to assist with the stabilisation of prices and trade; legislation to support research
and development, education and training to influence long-run growth; and
general support to encourage small businesses. Good examples of direct policy
within the area of construction economics include building and planning
regulations to protect the environment, and specific initiatives such as the
Rethinking Construction movement (the Egan Report) and the sustainable
construction agenda introduced to change cultural attitudes towards productivity,
safety and the environment. These initiatives are aimed at stimulating growth,
stability and environmental performance within the sector. 
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MACROECONOMIC OBJECTIVES AND POLICY

Effective macroeconomic management is not an easy task. The basic objectives
and policies are summarised in Figure 12.1. The scales are used to imply that
there are trade-offs to be made between policy and objectives. Trade-offs,
however, also occur between one objective and another, and one policy and
another.

Let us briefly consider one scenario of macroeconomic instability as an
example. Suppose interest rates are increased as part of an attempt to reduce
spending and prevent further pressure on price rises. As a result, consumer
spending is cut back— an action which may reduce employment opportunities.
An increase in unemployment would put a strain on fiscal policy as the
unemployed would no longer pay income tax (reducing government revenues)
and receive benefits from the state (increasing government spending). The
public sector net cash requirement (PSNCR)—the government’s ‘overdraft’—
could increase. In turn, this may necessitate government spending cuts in other
areas, leading to further unemployment. As output falls, then obviously
economic growth slows down. Yet, as economic growth declines, less
environmental degradation occurs. This brief scenario:

• highlights the complex nature of macroeconomic management
• emphasises the potential incompatibility of some macroeconomic objectives

and instruments.

Figure 12.1 Government objectives and government policy
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Treasury economists would claim that this scenario is now unlikely—arguing
that they have learnt key lessons from past policy experience—but they would
not dispute the difficulty of the task that confronts them. As Treasury advisers
Balls and O’Donnell (2002:2) admit: ‘Fiscal policy is complicated as there are
multiple objectives and multiple instruments.’ This difficulty is compounded by
the fact that monetary decisions are taken monthly, but fiscal decisions are
effectively only made annually in the government’s Budget.

KEY POINTS 12.2

* All governments utilise a combination of fiscal policy, monetary
policy and direct policy.

* Fiscal policy is concerned with government expenditure and taxation.
* Monetary policy is concerned with achieving price stability through

setting interest-rates.
* Effective management of the macro economy is difficult, especially

as some of the objectives art incompatible.

MACROECONOMIC MANAGEMENT

Most economies aim to increase their rate of output each year. This has been
achieved in the United Kingdom—on average, during the last 100 years, there
has been a 1.5 per cent annual increase in economic activity. Unfortunately,
however,  long-term growth is not achieved at a steady rate, and there are always
periodic fluctuations above and below the general upward trend—this concept is
portrayed in Figure 12.2. These fluctuations are related to activity in the broader
economy.

At times, the overall business climate is buoyant: few workers are
unemployed, productivity is increasing and not many firms are going bust. At
other times, however, business is not so good: there are many unemployed
workers, cutbacks in production are occurring and a significant number of firms
are in receivership. These ups and downs in economy-wide activity used to be
called ‘business cycles’, but the term no longer seems appropriate because cycles
implies predetermined or automatic recurrence and, today, we are not
experiencing automatic recurrent cycles. The contractions and expansions of
economies in the late twentieth and early twenty-first century vary greatly in
length, so they are best referred to as business fluctuations. Inevitably these
fluctuations affect all markets and, consequently, governments are concerned
with minimising their effects.
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Interpreting Business Fluctuations

There is a collection of economic statistics that can indicate where we are, where
we’ve been and, most importantly, where we seem to be going. Their origin date
back to the 1960s and they are still referred to as cyclical indicators. They
enable governments to predict changes that are happening in an economy. These
predictions are based on a composite set of statistics that are regarded as running
ahead of the general economic trend. This is because things do not happen
simultaneously—some indicators may point in an upward direction while others
portray a downward trend especially at the ‘peaks’ and ‘troughs’ (the turning
point) of a cycle.

Statistics that are assumed to precede the general trend of the economy by
changing six-to-twelve months ahead of the main trend are referred to as leading
indicators. This group is broken down into two subgroups: a longer leading
index (which looks for turning points about one year ahead) and a shorter leading
index (which indicates turning points approximately six months ahead).
Examples of leading indicators are housing starts, new car sales, business
optimism and the amount of consumer credit. Lagging indicators, by contrast,
alter in retrospect, usually about one year after a change in the economic cycle—

Figure 12.2 Business fluctuations

The blue line represents the long-term growth trend around which economic activity
fluctuates.
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they confirm what we already know and, in forecasting terms, are not so
important. Examples of lagging indicators include unemployment, investment in
building, plant and machinery, levels of stock, and orders for engineering output.
Economic statistics that are thought to trace the actual cycle are called
coincident indicators and the obvious example is GDP figures.

Economic Forecasting

The interpretation of economic events is a complex process, especially as
macroeconomic policy instruments can affect several variables at once. To take
the simplest example, some cynical forecasters are quick to suggest that the sight
of an increasing number of cranes on the skyline, visible from their office
window, means that we are about to witness the start of the next recession. But
this would be a ridiculous suggestion as there are many other variables that need
to be used as a basis for forecasting. Indeed the art of forecasting involves
completing a picture using as much existing data as possible and combining this
analysis with anecdotal evidence to arrive at an overall view. To avoid too many
subjective judgements, models tend to be computer based, using mathematical
equations to link a number of economic variables. For our purposes, these
variables can be categorised into two main types. Exogenous variables are
external to the economy in so far as they are determined by world events and
policy (examples include oil prices and exchange rates). Endogenous variables
are dependent on what goes on within an economy (examples include
employment and inflation). There are more than 120 exogenous variables, and
hundreds of endogenous ones—and the larger traditional models of the
macroeconomy contained upwards of a thousand relationships. The present trend,
however, is for models to be smaller and rarely exceed twenty core equations.

Understandably, since it is difficult to predict accurately the behaviour of
millions of consumers and businesses to the last detail, economic forecasts are
often wrong. Furthermore, forecasts are limited, since they rely on assumptions
about policies that may need to change owing to sudden events or revised
statistics. There are also problems relating to time lags, since it often takes years
for a specific monetary or fiscal instrument to fully work through an economic
system.

The important point, however, is the message conveyed by the forecast; the
trend does not have to be 100 per cent accurate. Forecasting models are no
different from any other economic model in that they attempt to simplify reality.
In the case of the economy, this is a complex reality and a forecasting model
only identifies, measures and monitors the key variables. Understanding half of
the picture, however, is better than not seeing any of it at all.
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Managing the Construction Industry

As you might expect, fluctuations in construction output share a similar pattern
to the broader economy and they are referred to as building cycles. Interestingly,
economists have a long history of studying building cycles, though not because
they are particularly interested in the construction industry but because there is a
strong possibility that it may contribute to a better understanding of business
fluctuations. The symmetry between business fluctuations and building cycles is,
however, complicated by the fact that economic development is usually
associated with a shift from investment in new construction to spending on repair
and maintenance. In other words, as GDP increases the proportion of new
construction work decreases. Bon and Crosthwaite (2000) confirmed this
pattern; their international review demonstrated that there is an inevitable decline
in the share of construction in GDP as economies mature. In fact, it has been
observed that newly developing countries experience up to double the rate of
expenditure on construction as their more developed counterparts. We shall
explore this further in the Chapter 13.

According to Ive and Gruneberg (2000:248) another notable comparison
between the construction sector and the rest of the economy is that building
cycles have shown far greater amplitude than the equivalent cycles in general
business activity. In other words, periods of decline and expansion are far more
rapid in construction than in the general economy. There is, therefore, a unique
and distinctive situation in construction—as the long-term trend is for changes in
construction output to become flatter as economies mature, yet the variation from
year to year can be quite volatile.

This line of analysis is not meant to portray a depressed industry, as
construction is, without doubt, a permanent and important sector of any economy.
Indeed, in Chapter 13, we will argue that it is possibly the most important sector.
It is certainly not like other sectors that may expand and contract and then
disappear. The construction sector always has work—to maintain existing stock
and to replace demolished stock and construct new stock—even if it may be at a
declining rate.

From the perspective of managing the economy, the construction industry is
important and most developed economies have a government department or
commission to co-ordinate activities in the sector. In the United Kingdom, there
are many government interactions with the industry. The departments concerned
with roads, housing, health, education, energy, defence and the environment
procure products from the industry—it is an oft-quoted statistic that around 40
per cent of construction activity is derived from the public sector. There is also a
Construction Sector Unit based in the Department of Trade and Industry which
aims to:

• increase the productivity and competitiveness of the industry
• provide effective links between the industry and government
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• encourage the industry to contribute to sustainable development.

In effect, this means that the industry has representatives at government level to
speak on its behalf and the government has a mechanism to deliver its messages
from the top down. The main day-to-day functions of the unit are summarised in
Table 12.2.

Table 12.2 Functions of the DTI's Construction Sector Unit

Improving finished construction products

Improving the construction process, technologies and techniques

Tackling people issues, such as recruitment, health & safety, training & education

Promoting and sponsoring research and innovation

Improving awareness of the benefits of information technology

Reducing the impact of construction on the environment

Promoting overseas activities by the construction industry

Assisting small construction firms through the Best Practice Programme

Source: Adapted from DTI (2002)

 

KEY POINTS 12.3

* Most modern economies achieve long-term growth, but the patern is
not stedy as there are characteris periods of fluctuation above and
bellow the general upward trend (see Figure 12.2).

* Leading (cyclical) indicaters are of particular significance in
macroeconomic forcasting as they change six-to-twelve month ahead
of the main business trend.

* Models used for forecasting and policy evaluation are based on
computer programs. In the past, these have comprised upwards of a
thousand equations linking endogenous and exogenous variables.

* The symmetry between business fluctuations and building cycles is
complicated. Construction output declines as a percentage of GDP as
economies mature, yet the variation from one year to the next can be
quite volatile.

* Most developed economies have a government department or
commission to co-ordinate activities in the construction sector.
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13
The Economy and Construction:
Measurement and Manipulation

The construction industry is an important focus of government policy. This is
largely due to the recognition of the importance of construction to national
economies. Broadly defined, the construction industry—including manufacturers
of building products, equipment and components, and the various professional
services provided by architects, surveyors, engineers and property managers—
typically accounts for about 15–16 per cent of total annual economic activity.
(You may remember that we compared broad and narrow definitions of
construction activity in Chapter 1; and it may be here useful to review
Key points 1.3.)

Official statistics, however, generally tend to restrict the construction sector to
the narrower definition of the industry, estimating the activity of firms that
construct and maintain buildings and infrastructure—that is, just those
businesses that undertake on-site activities. Consequently, the share of total
annual economic activity attributed to construction by the official statistics in the
fully industrialised countries is now rarely larger than 12 per cent and usually in
the 7–10 per cent range. In the 15 countries of the European Union, the
construction sector accounted for 9.9 per cent of economic activity on average in
2001. Note though, as we explained in Chapter 12 (see Key points 12.3), that
construction output as a proportion declines as countries’ economies mature.

Apart from the industry’s contribution to the total economic flow, it also has a
significant impact on living standards and on the capability of society to produce
other goods and services. In other words, construction is important to the
economy because it produces investment goods. These are products that are not
wanted for their own sake, but on account of the goods and services that they can
create. Across the 15 member states of the European Union, construction counts
for 49.2 per cent of all investment goods. Construction also can have extremely
significant effects on the level of employment as it tends to be more labour
intensive than other sectors. In fact, in European terms construction is the largest
industrial employer, representing nearly 12 million jobs. (All statistics are taken
from the European Construction Industry Federation (FIEC 2002).)

In this chapter we explore the relationships between the construction industry,
other sectors and the national economy. As the contrast between the broad and
narrow definitions of the industry illustrates, there are many sectors closely



associated with construction activity. A case can also be made that construction
indirectly affects and supports activities in the financial, manufacturing,
wholesale, retail, residential and service sectors. Consequently, data for
construction-related activities is frequently muddled into manufacturing and
service industry surveys. These direct and indirect relationships have important
implications for management of the macroeconomy and their analysis is
facilitated by the annual publication of national accounts. 

MEASURING ECONOMIC ACTIVITY

The national accounting framework provides a systematic and detailed
description of the UK economy and, by following agreed international
accounting conventions, it enables comparisons to be made with other countries.
It is not our intention to delve into the minutiae of this system, but just to
establish the general measurement concepts necessary to discuss the broader role
of construction.

To begin the analysis, we consider a simple economy without a government
sector, a financial sector or an overseas sector—that is, our starting point is a
simple two-sector model economy and we analyse only the relationship between
households and businesses. The complications of the real world will be
considered later. We have already portrayed economic activity using this type of
a model in Chapter 1 (see Figure 1.4), and for convenience a modified version is
presented in Figure 13.1.

To make our starting model effective, we make these assumptions:

• households receive income by selling whatever factors of production they
own

• businesses sell their entire output immediately to households, without building
up any stocks

• households spend their entire income on the output of the businesses.

These three assumptions seem realistic. Businesses will only make what they can
sell. Production does involve paying for land, labour, capital and enterprise, and
these services generate income payments—rent, wages, interest and profit—
which, in turn, are spent. The model of the circular flow outlined in this way
suggests that there is a close relationship between income, output and
expenditure. These relationships are presented in a traditional format in
Figure 13.1.

From Figure 13.1, it is clear that businesses reward the owners of factors of
production (land, labour, capital and enterprise) by paying them rent, wages,
interest and profit and, in turn, these factor rewards (incomes) form the basis of
consumer expenditure. This model shows that it is possible to measure the
amount of economic activity during a specified time period by adding up the
value of total output, or total income, or total expenditure. In effect, it is only
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necessary to adopt one of these three approaches since conceptually they are
identical—and even in the actual national accounts they rarely differ by more
than 0.5 per cent. The small discrepancy is due to each of the totals being calculated
using different statistical methods.

To get a better idea of the magnitude of the numbers involved, readers are
advised to look at a copy of the UK National Accounts (ONS 2002). Table 1.1
and Table 1.2 of the UK edition summarise all three methods of measurement—
namely the output approach, the expenditure approach and the income
approach. By analysing these statistics, it is possible to gain a good insight into
the UK economy, especially as the data covers the last 18 years. Although very
few people actually study the detailed breakdown of the accounts from cover to
cover, they are an essential data source for anyone concerned with
macroeconomics. Indeed, the national accounts are far more important than just
indicating changes in GDP; they form a central reference for those who wish to
broaden their understanding of the economy and its measurement. 

Figure 13.1 The circular flow of income, output and expenditure

The diagram highlights two flows: a monetary flow and a real flow of goods and services.
The two lower flows indicate the factor market—households exchange their factors of
production with businesses in return for payment. The two upper flows show the product
market—businesses provide a flow of goods and services in return for monetary
expenditure.
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GDP and Growth

Before considering any figures, however, we must fully understand what they
convey and the significance of any changes in their size. In simple terms, gross
domestic product (GDP) can be regarded as the annual domestic turnover; or, to
employ the analogy used in Chapter 12, the result of a giant till ringing up all the
transactions that occur within a specific territory. In formal terms:

GDP represents the total money value of all the production that has taken
place inside a specific territory during one year.

An alternative measure is gross national income (GNI). This is very similar to
GDP, but includes a net figure for employment, property and entrepreneurial
income flowing in and out of a nation’s economy from overseas—in other
words, GNI aggregates all the activity that generates income to a specific
nationality. In practice, GDP and GNI represent very similar amounts; for example
in 2001, GDP in the UK totalled approximately £988 billion and GNI was £6
billion more at £994 billion. In European states, GDP and GNI rarely differs by
more than 1 per cent, but the difference may be substantially larger in less
developed economies. 

When GDP figures are adjusted from current prices to constant prices, to allow
for inflation, it is possible to calculate the real value of any change in economic
activity between one year and the next. Effectively, economic growth can only
be declared if ‘real’ GDP has increased. If real GDP has declined, this is
described as a recession. In the majority of years during the last half-century the
recorded figures have been positive.

Since the UK shares a common set of accounting conventions with other
countries, we can make international comparisons of GDP and GNI. Some
figures are shown for five selected countries in Table 13.1. The final column,
which shows GDP growth, is obviously expressed relative to economic activity
in the previous year. The term ‘real’ emphasises that inflation has been removed
from the calculation, with each year’s GDP values being expressed at an agreed
base year (to convert current prices to constant prices). Worldwide economic
activity tends to be on an upward path and, as Table 13.1 shows, all the selected
economies grew strongly in the year 1999–2000. In particular, there were big
increases in Singapore and China, although both countries were growing from a
relatively low economic base. To facilitate international comparison it is
necessary to take into account the size of the country. This is achieved by
expressing GDP or GNI on a per capita basis, by dividing total GDP or GNI by
the total population to arrive at an amount per head (see the dollars per capita
column in Table 13.1).

THE ECONOMY AND CONSTRUCTION: MEASUREMENT AND MANIPULATION 213



Table 13.1 Macroeconomic statistics for selected economies

Gross National Income (GNI) GDP

Countries in rank order Billions of dollars Dollars per capita % real growth rate

2000 2000 1999–2000

Japan 4,519.1 35,620 2.4

United States 9,601.5 34, 100 4.2

Singapore 99.4 24,740 9.9

United Kingdom 1,459.5 24,430 3.1

China 1,062.9 840 7.9

Source: Adapted from World Bank (2002: Table 1.1)

The statistics in Table 13.1 are taken from World Development Indicators, a
comprehensive set of data produced by the World Bank each year. The first table
in the series always addresses ‘The Size of the Economy’. The current
publication lists data for 206 national economies in alphabetical order. In
previous years, however, this data was presented in rank order according to GNI
per capita. The concept of ‘rank order’ demonstrates the importance of these
figures, as they are used to create a type of league table, in which (in 1999)
Japan, the United States and Singapore come ahead of the United Kingdom,
since the gross national income (GNI) divided by the population is higher in each
of these countries. In fact, on a per capita basis, Japan ranks as the fifth richest
country in the world. If ‘total’ GNI is the reference point then Japan would be the
second richest nation in the world after the United States, with a GNI in 2000 of
$9,602 billion. As you can see from Table 13.1, there is a huge difference
between the largest and second largest economy (measured in terms of GNI).
However, there are 282 million Americans and 127 million Japanese, and once
population size is taken into consideration Japan can offer a higher material
standard of living than the United States—$35,620 compared to $34,100
respectively. Indeed, despite a total GNI of less than $100 billion, Singapore’s
small population (of slightly more than three million) brings it into the high-
income bracket. At the other extreme, China with the highest population in the
world is relatively poor, and has a per capita income of $840. According to the
World Bank, there are more than 50 low income countries with per capita GNI
less than $755, and the very poorest countries have an annual income as low as
$100 per capita. This is far less than many students in the Western world earn
per month even while they are studying.

GDP and Construction

Construction is a significant part of the total economy. In 2000, construction in
the narrowest sense of the definition produced about 7 per cent of UK GDP. In
comparison, manufacturing produced 17 per cent of GDP, while mining and
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quarrying accounted for almost 3 per cent, and agriculture just 1 per cent. The
lion’s share of economic activity fell into the service category, which broadly
defined to include wholesale and retail sectors, accounted for more than 71 per
cent of GDP (OECD 2001).

In newly developing countries, the construction sector can contribute as much
as 20 per cent to GDP because it accounts for a significant amount of investment
during a country’s development. As industrialisation proceeds, factories, offices,
infrastructure and houses are required and construction output as a percentage of
GDP reaches a peak. In other words, construction is responsible for the output of
buildings and infrastructure upon which most other economic activities depend.

Once an economy has developed, the demand for construction products
declines and construction output as a percentage of GDP tapers off. In an
industrialised nation the building stock is well developed, so the need to add to it
is less. Much of the infrastructure and many of the buildings may be ageing, but
the requirement for new build work is generally smaller—however, there is
likely to be a far greater need for repair and maintenance work. Generally,
therefore, the higher the GDP per capita, the higher the proportion of repair and
maintenance work in the construction sector.

An interesting contrast is offered by simply comparing construction output in
West and East Europe. In Western Europe, the construction market increased
annually by 1.7 per cent on average in the period 1996 to 2000 compared with an
average annual growth in GDP of 2.6 per cent. In short, GDP growth exceeded
construction output growth by almost 1 per cent over the five-year period. In
stark contrast, the Eastern European countries, making their transition towards
market economies during the same period, experienced an average annual growth
in construction of 5.2 per cent compared with an average annual growth in GDP
of 4 per cent. In other words, construction increased between 1996 and 2000 at a
faster rate than the whole economy. (This data is sourced from the Euroconstruct
website, see page 180 for details.) The relationship between GDP and
construction output is discussed further in the three case studies that conclude
this chapter.

We end this section by entering a caveat about construction data. It must
always be borne in mind that, of all sectors, construction is the most difficult to
estimate. The problem is twofold. First, the construction industry comprises a
very large number of small geographically dispersed firms, carrying out a large
proportion of small projects. This makes compiling comprehensive data sets
difficult enough for government agencies monitoring the industry. Second,
alongside the official activities ‘put through the books’ and recorded in national
accounts, there is a significant informal economy—unofficial work carried out
for cash in hand (and the associated conundrum of DIY). In fact, some countries
have begun to estimate a value for this informal output. In France, for example,
it is estimated to represent as much as 23 per cent of the official construction
activity; in Italy it is 17 per cent; in Spain 15 per cent; and in the UK it is thought
to be around 10 per cent (DLC 1998:28). In Eastern Europe, the informal sector
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in construction is estimated to represent an even bigger problem, with Hungary
estimating that 28 per cent of construction work is not recorded in the official
statistics and in Poland the equivalent unofficial activity is around 20 per cent of
total construction output (DLC 1998:10).

KEY POINTS 13.1

* The construction industry can be defined in many ways. Broad
definations suggest that the construction industry tipically accounts
for 15–16 per cent of total annual economic activity; on the narrower
defination, it only accounts for about 10 per cent.

* The simple circular flow model highlights (a) that households sell
factors of production in return for incomes, (b) that business sell gods
and services to households, and (c) that there is a close relationship
between income, expenditure and output.

* National account masure the annual level of economic activity, and
economic growth is identified by changes in ‘real’ GDP.

* GDP represents the total money value of all production created
within a country during a year. GNI the income generated for the
nationals of that country by overseas activities.

* There is a is a relationship between the level of construction
activity and a country’s stage of development. Construction can be
regarded as the engine of economic growth.

* In most countries, informal output means that construction activity
is under-reported in national accounts.

 

FROM CIRCULAR FLOW MODEL TO REALITY

The two-sector circular flow model presented in Figure 13.1 suggests that the
amount of money flowing around an economy is always constant—the GDP
figures never change; economic growth is always equal to zero. This is because
the model is based on the assumption that expenditure levels precisely determine
income levels, and expenditure is in turn determined by income, and so on. In
this theoretical model of a two-sector economy, income and expenditure levels
are permanently static: there is no growth and no decline. This economy could be
classed as being in neutral equilibrium.

In reality, however, every economy experiences leakages (withdrawals) from
the circular flow. These occur through the sectors we initially specifically
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excluded: overseas, financial institutions and government. Simultaneously, there
may be injections of funds into the economy through these sectors, for example
from exports (that is, earnings flowing in from abroad).

Leakages and Injections

Figure 13.2 extends the circular flow model to include leakages and injections.
Three leakages from expenditure are shown: savings, imports and tax.
Counterbalancing these leakages, there are three injections: investments, exports
and government spending. The decisions that determine the overall size of these
leakages and injections of funds are carried out by different groups of individuals
with different motivations. It is most unlikely, therefore, that leakages and
injections will be equal and cancel one another out.

If the total level of leakages is greater than the level of injections, the economy
will become run down, raising unemployment and reducing standards of living.
To take an extreme example, if every household decides to spend its money on
imports from abroad then this would represent a major leakage of funds from the

Figure 13.2 The circular flow model with injections and leakages

To complete the circular flow diagram, leakages need to be subtracted as households
save, spend money on imports, and pay taxes to the government. And injections need to
be added as businesses benefit from investment funds, export earnings and government
spending.
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domestic circular flow and a significant boost to other countries. Conversely, if
the total level of injections is greater than the level of leakages, the economy will
be boosted, increasing employment opportunities and raising the amount of
national income,

EQUILIBRIUM OF THE MACROECONOMY

Equilibrium means a ‘balanced state’. In the macroeconomic context, this means
that income, expenditure and output levels continually adjust upwards and
downwards to keep in line with one another. For example, when leakages exceed
injections, expenditure on domestic output will be less than factor incomes.
Consequently, firms will not receive sufficient revenue to cover their output
costs. Stocks will accumulate and firms will cut back output and incomes until
they equal expenditure again. A new level of equilibrium will have been
reached.

It is the nature of imbalances between leakages and injections that prompt
changes in output from year to year. These changes lead to different levels of
income circulating within the economy—representing different levels of
economic activity. The dilemma for economists, however, is that although all
economies tend towards equilibrium, the associated level of activity is not
always sufficient to support full employment.

It should be clear by now that national income analysis is one-dimensional, in
so far as it focuses entirely on the monetary value of material goods and services.
Whenever we discuss leakages and injections, the environmental dimensions (as
covered in Part B) are ignored. The interaction between the economy and the
environment is not effectively measured in conventional national accounts. In
fact, any money spent on cleaning up the environment from pollution simply
contributes to total expenditure in just the same way as money spent on dumping
waste, dealing with crime or preparing military attacks. At present, all output is
regarded as contributing to economic wellbeing. In historical terms, an
explanation for this positive attitude to all output is due to its association with
employment. This will become clearer in the next section.

KEY POINTS 13.2

* Exports, investments and government spending represent injections
to the circular flow. Imports, savings and tax represent leakages. The
size of the injections set against the leakages determines the anual
level of economic activity.
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* All economies tend towards equilibrium but that does not guarantee
full employment.

* Conventional national acconats do not systematically measure the
interactions between the economy and the environment.

MANIPULATING THE LEVEL OF ECONOMIC
ACTIVITY

In the last 50 years, there has been some debate between economists about the
policies that should be adopted by governments to manage the economy. The
discussion has proceeded in two main phases. During the years following the
Second World War, the consensus of opinion seemed to be for an interventionist
strategy. This approach was informed by Keynesian demand management
theory. The major objective was to keep the economy running near full capacity
without incurring wide fluctuations in output. During the last twenty or thirty
years, the Keynesian consensus has given way to supply-side economics, with
unfettered free markets providing the theoretical basis of the approach. The
dominant economic objective of supply-side economics is to control inflation in
order to achieve high and stable levels of growth and employment. These two
contrasting approaches to managing the level of economic activity are considered
below.

Demand Management

When a government is faced with a situation in which resources are unemployed
and the economy is generally running below full capacity, it can intervene in
various ways to reflate the economy. The easiest option is to increase its own
spending, and thereby inject funds into the circular flow. This idea, known as
demand management, was fashionable throughout Europe from 1945–1975. It
was an attractive option because injections of government funds were seen to
have a multiplier effect on national income level and employment.

THE MULTIPLIER THEORY

The theory of multiplier builds on the circular flow concept—on the idea that
expenditure determines the level of output and its associated income. In other
words, when people are employed they spend their wages on goods and services
produced in other sectors of the economy which, in turn, generate employment
and spending elsewhere, creating an upward spiral. Keynes argued that if the
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current amount of expenditure is insufficient to maintain full employment it
becomes advisable for the government to intervene—or, to express it in
journalistic terms, to ‘kick start’ or ‘pump prime’ the economy.

Consider this scenario: assume a government invests £40 million for a new
road. This will cause expenditure and output to raise by the same amount. To
increase output, more labour will be taken on. New firms may be started. The
newly employed resources will be rewarded with incomes to the value of the
initial injection. However, as this money circulates around the economy, some of
the £40 million will leak out of the flow in the form of savings, imports or taxes.
Economists refer to this as the marginal propensity to leak (MPL). The concept
of the margin—as we discussed in Chapter 7—focuses on additional or
incremental amounts. The marginal propensity to leak, therefore, represents the
proportion of the ‘additional’ income that does not get used on consumption. If
we assume an MPL of 25 per cent, we can quickly calculate that households will
spend £30 million of their increased income on consumer goods. (Certainly if the
recipients of income injected by government spending were previously
unemployed, we would expect these households to spend any additional income
coming their way on consumption rather than saving.) This additional spending
will add a further boost to total expenditure. In turn, firms producing consumer
goods will increase output, and they will take on more resources and have to pay
out more in interest, wages and rent in order to earn more profit. Again incomes
will increase. This will lead to successive rounds of further expenditure. If we
continue to calculate the increase in additional expenditure occurring as a result
of the initial additional government investment of £40 million, we find that
national income is ‘pumped up’ by a significantly larger amount. In this example,
it would actually be £160 million. The determining factor is the size of the
leakage; since the multiplier is equal to the reciprocal of the MPL. In developed
European economies the leakages are quite large and, accordingly, the multiplier
effect is significantly smaller than our example suggests.

This scenario is not too far removed from the immediate post-war reality. The
government policy was to invest in the construction industry to increase the
general volume of economic activity. Construction was specifically chosen
because in most countries it was, and still is, a labour intensive activity, and it
plays an important role in the development of the productive capacity of the
economy. In fact, many post-war economists regarded the construction industry
as a ‘regulator’ of the economy. The European Commission (2001:7) has
recently estimated that one job in construction gives rise to two further jobs in
the economy as a whole.

Aggregate Demand

A central part of Keynesian analysis is aggregate demand (AD).
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Aggregate demand can be defined as the total spending on goods and
services produced in a whole economy.

At the beginning of this chapter we considered total expenditures on a theoretical
level in a two-sector economy. In such a model, aggregate demand would be
equal to consumption expenditures (for example, on beer and chocolate) by
households and investment expenditures (for example, on buildings and
machinery) by businesses. In reality, however, we need to add government
expenditures (such as on road construction) and export revenue from UK output
(such as US purchases of Jaguar cars). Aggregate demand (AD), therefore,
consists of four elements: consumer spending (C), investment spending (I),
government spending (G) and expenditure on exports (X). Aggregate demand is
the total of these four elements once one further adjustment is made: to be
technically correct, spending on imports (M) from abroad needs to be subtracted
as this is not money spent on UK products. It is traditional for the shorthand
notation to be used to express aggregate demand using the formula:

At this juncture you could be excused the feeling of déjà vu. Earlier in this
chapter we discussed national income accounting and derived a monetary value
for economic activity. Aggregate demand is in fact analogous to GDP.
Table 13.2 shows the components of UK aggregate demand in 2001.

Table 13.2 Measuring aggregate demand in 2001 market prices

Components of aggregate demand C+I+ G+X−M=AD

Related amount in £bn during 2001 773+164+73+268−291=£988 billion

Source: United Kingdom National Accounts (ONS 2002)
Note: All figures rounded to nearest � billion

Demand management techniques proved to be a difficult tool to use. One of
the difficulties was the timing of the action. It becomes particularly difficult
when the sector used for delivery is construction, as the time lags tend to be long
and variable. A second and more obvious problem was overshooting—adding a
too large injection which causes the economy to overheat. The subsequent excess
demand achieves nothing except continually increasing prices—resulting in
higher inflation. In short, it proved very difficult to use demand management
techniques to shift aggregate demand to the precise level to secure full
employment at the right time.

These problems were neatly analysed by Professor Frank Paish during the
1960s. He suggested that the problem with Keynesian demand management
techniques lay with the concepts of productive capacity and actual output. He
argued that by adding to productive capacity, you generate income before you
generate actual output. Therefore, to achieve stability, Paish recommended
maintaining a margin of unused productive capacity.
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The focus has now shifted to concerns about potential output and actual
output. Once spare capacity has been used up—and full employment of
resources has been achieved—actual output will be restricted in the short-term.
The answer to the problem, therefore, seems to involve ensuring an amount of
unused productive capacity and/or increasing the potential output of an
economy. To increase the level of output, at the full employment point, requires
more capacity and this is determined by resources being used efficiently.
Technically speaking, economists had become concerned about the supply side.
Patricia Hillebrandt (2000:66) has always regarded the capacity of the
construction sector as a constraint and she has identified three episodes—in 1964,
1973 and 1989—when the industry or its material suppliers were stretched to
capacity. Each episode resulted in periods of sharp inflation. 

KEY POINTS 13.3

* During the years immediately immediately following the Second
World War, the strategy for manupulating economic activity was
informed by Keynesian demand management theory.

* Governments wishing to slowdown; or speed up the rate of economic
activity used demand management policy to affect the size
ofingections or leakages.

* An increase in government expenditure causes a multiplier effect
on the level of national income. The larger the marginal propensity to
leak, the smaller the multiplier effect.

* Aggregate demand is the sum of all expenditures in an economy. It
is usually considered in four categories, and using the standard
notation, defined by the formula C+I+G+(X−M).

* Demand management techniques are closely associated with the
problem of inflation.

SUPPLY-SIDE ECONOMICS

One of the main hallmarks of economic policy since 1979 has been concern over
the supply side of the economy. The focus has shifted from government spending
and aggregate demand to production and aggregate supply. Aggregate supply
can be regarded as total production, and clearly many factors influence its size
such as the level of profits, ease of movement into and out of markets, the level
of wages, the efficiency of capital and labour, the level of fixed costs, etc. As a
result, policy oriented to the supply side has given rise to measures to increase
incentives within the economy. Indeed, economists concerned with this
perspective seem to place more trust in market forces than government
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intervention. The Statement of Intent on Environmental Taxation (HM Treasury
1997) is an interesting example of this approach. This set out the UK
government’s intention to use the tax system to promote sustainable growth, by
shifting the tax burden away from ‘goods’, such as employment, towards ‘bads’,
such as pollution. The policy sought to achieve a ‘double-dividend’—of
increasing capacity and reducing environmental damage.

Supply-side policy, therefore, is geared to making markets work more
efficiently. This has been achieved by reducing the structural rigidities that clutter
many markets. For example, wages councils were stripped of many of their
powers in the 1980s and formally abolished in 1993, trade union activities have
been restricted and market competition has been opened up through privatisation
and deregulation. Similarly, governments have made broad reductions in rates of
income tax—from 33 per cent to 20 per cent at the basic rate and from 83 per
cent to 40 per cent for the top rate—to provide more incentives for people to
work harder. Indeed, there seems to be no market that has escaped from the
plethora of supply-side measures. 

Aggregate Supply

By devising supply-side methods to promote competition in as many markets as
possible, governments believe they can reduce the money they spend on direct
intervention and encourage the entrepreneurial spirit that drives production. In
technical terms, this policy is designed to shift the aggregate supply curve to the
right. This is demonstrated in Figure 13.3. An aggregate supply curve represents
the relationship between the output firms would be willing to supply and the
general price level.

It would be nice to simply conclude that the aggregate supply curve slopes up
because, the higher the price level, the greater the incentive for producers to
produce more. But it must be emphasised that we are not talking about changes
to individual specific prices—the vertical axis represents changes to the general
price level; it is an index of the weighted average of all prices. In order to
understand the true purpose of the aggregate supply curve, we examine four
situations:

1 large amounts of unused capacity
2 full capacity
3 an intermediate range between the two
4 increasing capacity in the long run.

UNUSED CAPACITY

When an economy has many factories operating at less than capacity, there is a
general under-utilisation of the productive capabilities and it is possible to
increase output without any pressure on prices. If there is unused capacity,
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producers can increase supply without having to pay higher prices for factors of
production. If they need more labour, they can hire someone who is unemployed
—they do not need to pay higher wages to attract people. Providing there are
significant levels of unemployment and unused capacity, per-unit costs of output
remain the same, no matter what the volume of output. In these circumstances, we
would expect the aggregate supply curve to be a horizontal line at the current
price level. Consider a current price level of P1, as given on the vertical axis of
Figure 13.3. The horizontal line labelled ‘excess capacity’ represents that part of
the aggregate supply curve AS1 where an increase in output causes no pressure
on prices. Within this range, supply is perfectly elastic.

NO EXCESS CAPACITY

Now consider the other extreme, in which the economy is running at full
capacity and there is no unemployment. In such a situation it is impossible for
any additional output to be produced. There is only one thing that can happen—
the price level can rise, but no further increases in output are physically possible.

Figure 13.3 The aggregate supply curve

At a price level of P1, the AS curve is a horizontal line up to the point where output is Y1.
Then, there is an intermediate stage—some sectors of the economy are experiencing
excess capacity, but others are not. At Y2 there is no immediate capacity in any sector of
the economy and prices rise. In the long run, however, it should be possible to increase
productive capacity and shift the AS curve towards the right.
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The aggregate supply curve has to be a vertical line, as shown at output rates Y2

and Y3 in Figure 13.3. At this point supply can be said to be perfectly inelastic;
any price rises above level P2 produce absolutely no changes to the quantity
supplied.

INTERMEDIATE RANGE

When there is some excess capacity in parts of the economy but no excess
capacity in other parts of the economy then, as production increases so-called
bottlenecks or supply constraints may develop. As firms try to increase output
they may experience shortages of some inputs, most frequently certain kinds of
skilled labour. When this happens, firms can try to attract more of the scarce
input by offering a higher price. They compete with each other for the limited
supply of people with scarce skills, thus driving wage rates up. This raises their
costs of production, and they then react by raising their prices whenever
possible.

The shape of the aggregate supply curve in the intermediate range is explained
by these bottlenecks. As the aggregate supply curve starts to slope up, it becomes
steeper as full capacity output is approached because more and more supply
constraints appear. These constraints force some prices to increase and, as output
nears full capacity, sellers can put prices up without losing customers. Since the
price level is an index of all prices, if some prices stay constant and some go up,
the general price level will rise too. This means that if we increase production
from output Y1 in Figure 13.3—at the end of the excess capacity output rate—
price levels will rise along with national income. In this range, there is a positive
relationship between national income and price level. As supply constraints
become greater, supply becomes less and less elastic. Successive increases in
spending lead to smaller and smaller increases in output and income, up until we
reach full capacity. 

INCREASING CAPACITY IN THE LONG RUN

In the long run, as technology advances and the stock of capital increases, it will
become possible to increase capacity and produce more—so the vertical line
showing full capacity output will shift gradually to the right. This is shown by
AS2 in Figure 13.3. The increases in national income and output from Y2 to Y3

are achieved by new capacity. This represents how, over a fairly long period,
output can begin to increase and prices fall.

As far as construction is concerned, manipulating the supply side has led to the
government’s role becoming less transparent. Today, governments increasingly
rely on subtle messages to improve the market efficiency of the construction
industry by promoting ideas such as lean production, factory-built modular
structures and partnering. The aim is to encourage construction to embrace
technology and vertical integration, and to capture some of the advantages
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achieved by manufacturing at the site level. If the capacity of the construction
industry could effectively increase, the overall aggregate supply curve would
certainly shift to the right, enabling total output to increase without putting
pressure on resources. This is because construction influences the capacity of so
many other sectors of economic activity. The best evidence of increasing
capacity and growth through hi-tech construction methods can be seen in Japan,
which is why it is one of our three national case studies that conclude this
chapter.

Obviously, governments want the aggregate supply curve continually shifting
to the right to achieve sustainable growth and stable prices. Unfortunately,
however, this is frequently complicated by a construction industry that seems
wedded to low-tech approaches.

KEY POINTS 13.4

* Since 1979, economic policy has been concerned with the supply
side of the economy. the focus of the government activiy has shifted
to production and aggregate supply.

* Economists have become increasingly concerned with the
principles of microeconomics that underpin aggrigate supply.

* Supply-side economics revolves arround the freeing up of markets
and the reduction of direct interventation by the government.

* The aggrigate supply curve describes several stages basedon
diffrent levels of capacity.The nearer the economy gets towards full
capacity, the more likely inflation becomes (see Figure 13.3).

THREE CASE STUDIES

There is a close relationship between a county’s construction sector and its level
of GDP. This is partly because the construction industry involves the assembly
of many different products from a large number of industrial sectors. As we
suggested in the introduction to this chapter, construction activities have far
broader impacts than the main official statistics imply. Of greater importance,
however, is the fact that construction provides the investment that underpins
development, as it provides houses to live in, buildings to work in and
infrastructure to support communication and transport. In fact, several studies
have shown that the construction industry has significant linkages with other
sectors of the economy. Consequently, it has become common practice to use the
construction industry as some kind of regulator for the overall economy. The
following three case studies demonstrate how this may be achieved in different
cultures.
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CASE STUDY 1: CHINA

The People’s Republic of China is experiencing a building boom; between 1979
and 2000, economic activity in China increased by an average of 9.5 per cent
annually. In fact, during the period 1991–1996, China was the fastest growing
economy in the world with average annual growth rates nearing 12 per cent. As a
result, the Chinese construction industry faced a significant increase in demand.
The proportion of value added by construction to GDP increased from 6 per cent
to 10 per cent. Employment in the industry doubled from a workforce of 17.3
million in 1985 to 35 million in 1997—to put this in context, note that China has
a total population over 1.25 billion and a 700 million strong labour force. (These
statistics are taken from Han and Ofori (2001)—Reading 5 on page 229 is an
extract from this paper.)

The construction industry is an important element in the transformation of
China towards a more market-oriented system. For example, at the Chinese
Communist Party meeting in 1994, construction was explicitly identified as one
of the four pillar industries that could help China to begin a new cycle of economic
growth. (The other three pillar industries were automobile manufacturing, oil and
chemical refinery, and mechanics and electronics.) The focus on construction
was supported by the establishment of a new government department. The
ministry of construction has taken a lead role in implementing new strategies for
the industry. These strategies include opening up construction markets,
establishing a competitive bidding system, allowing autonomy in state-owned
enterprises and eliminating bribery as a means of obtaining contracts, loans and
materials. These policies have resulted in a substantial expansion in the number
of Chinese construction firms, and they have been regarded as an important
motor in driving economic growth. The Chinese government has been keen to
avoid foreign domination, and although foreign investment is allowed, it is not
permitted in contracts for the supply of water, gas or subway systems.

The Chinese construction industry still has a long way to go to reach world-
class standards—but its contribution to the development of the Chinese economy
has been important. As one of the leading Chinese academic experts has
observed, the Chinese construction industry continues to face difficult challenges
and it requires further reforms in the areas such as price mechanism, equipment,
materials, quality and financing. However, China’s construction industry,
measured in terms of manpower, is easily the largest in the world and it has been
responsible for creating high volumes of activity since 1980 (Chen 1998:711). 

CASE STUDY 2: SINGAPORE

In Singapore the construction industry accounts for an average of 7 per cent of
the economy and employs about 10 per cent of the workforce. Compared to
China, the Singapore construction industry is heavily reliant on imported materials
and foreign workers. According to Chan (2002:523), 25 per cent of Singapore’s
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construction output is made up of imported goods and services and 69 per cent of
the labour force (that is, about 80,000 people) are overseas workers. This heavy
reliance by the construction sector on imports, of one sort or another, places a
strain on Singapore’s balance of payments. (For a complete understanding of
macroeconomic impact of the construction industry, many issues need to be
considered including—as Singapore fully demonstrates—the international
dimension.) Construction ranks fifth in terms of its contribution to Singapore’s
GDP. Empirical results, however, demonstrate that following finance and
business, the second biggest influence on the country’s balance of payments is
caused by changes in construction output (Chan 2002:532). This scale of leakage
of resources is usually more common in less developed countries, where
deficiencies in local construction capacity and the subsequent dependence on
imported materials, machinery and skilled labour notoriously runs up foreign
debts and causes balance of payment problems. Singapore, however, is one of
the most advanced economies in the world; it has certainly progressed beyond
the industrial stage towards a knowledge-based economy.

This is the context for the current development of the Singaporean
construction industry. And, setting an agenda for the twenty-first century, a
government report has identified five important obstacles that the construction
industry in Singapore needs to overcome. The report makes recommendations to
address in turn each of these obstacles (Ofori 2002:406).

• The image of the industry should be transformed from being perceived as
‘dirty, demanding and dangerous’ to one where it is viewed as ‘professional,
productive and progressive’.

• Construction must change from a ‘labour intensive and low-skilled industry’
to a ‘knowledge industry’.

• Instead of being an industry based on ‘in-situ projects’, construction should
become a ‘distributed manufacturing process’.

• Construction should shift from being an industry based on ‘segregated
activities’ to a far more ‘integrated process’.

• Construction should move from being low cost on the basis of low wages to
attaining low cost through high production.

These five obstacles could equally apply to the construction industry of most
developed economies; with, arguably, the only exceptions being the United
States and Japan. In these two countries, information technology has been used
to raise the level of integration, competition, professionalism and productivity. In
fact, it has been suggested that in Japan productivity rates in construction are
double the rate of efficiency in Singapore (Ofori 2002:409). 
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CASE STUDY 3: JAPAN

During the last couple of generations, the Japanese have rapidly developed their
country into one of the richest nations in the world and much of this success is
attributed to Japan’s active construction sector. Indeed, Japan is worthy of a case
study not only because the Japanese construction industry is extremely efficient
in terms of output, but it also because the sector is regarded as being ‘unusually
profitable’ (Fraser and Zarkarda-Fraser 2001:831). As a recent special
supplement on the Japanese economy in The Economist (2002b:7) oddly
concluded it is ‘not for nothing that Japan is known as the construction state’.
This survey also noted how Japan was using the construction sector to soak up
labour that was being laid off by other industries.

In the fastest growing, fully industrialised economies, construction rarely
accounts for more than 10 per cent of GDP. However, when Japan was at the
peak of its rapid urban development during the 1990s, construction—in the
narrowest sense—accounted for about 12 per cent of GDP. The Japanese
construction industry is in fact characterised by many exceptional features. Here
we just give three of the most significant examples.

• The majority of commercial buildings are constructed for owner-occupiers
rather than for speculative developers.

• The relationship between general contractors, specialist subcontractors,
labourers and clients is frequently characterised in terms of collaboration and
integration rather than conflict and fragmentation. In an analysis of the
Japanese construction sector, Reeves (2002:421) even goes as far as
suggesting that the whole mechanism in the sector ‘operates to provide
mutual benefit to all of the players involved’.

• Firms compete on the basis of technology, in contrast to the usual price-based
competition that drives the construction process.

It is this third point that makes Japan’s construction industry unique. In most
countries, construction is regarded as traditional, conservative, labour intensive
and not particularly interested in innovation; in Japan, it is quite the opposite, the
Japanese government regard ‘hi-tech intelligent’ buildings as central both to the
nation’s infrastructure and to the development of a knowledge-based economy. It
therefore promotes technology use in the management of a building.

Technology is also embraced at the site level, where the construction of high-
rise buildings utilises prefabrication, robotics, automation and information
technology. Indeed, ‘computer integrated construction’ is becoming a key part of
the corporate policy of several major Japanese contractors. As Professor David
Gann (2000:113) explains in his analysis of innovation and change in the global
construction market: ‘Rich Japanese companies invested heavily in electronic
technologies for their new buildings. Moreover, government played a bigger role
than elsewhere in sponsoring the concept of intelligent buildings. Japanese
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construction firms vied with electronics, telecommunications and office
equipment manufacturers to produce prestigious buildings.’ 

This level of technological innovation is associated with a higher than usual
commitment to research and development (R&D). In most OECD countries,
R&D in construction rarely exceeds 0.4 per cent of the industry’s total annual
output. In the UK, it rarely exceeds 0.1 per cent. In Japan, it is usually above 1
per cent—and has exceeded 2 per cent. Compared to manufacturing, this is still
very low—as generally manufacturing firms invest 3–4 per cent of their total
annual output in R&D. The important point for our purposes, however, is that
Japan again stands out as the exception to the general rule. It has developed six,
very large, vertically integrated construction companies (Kajima, Kumagai-
Gumi, Obayashi, Shimizu, Taisei and Takenaka) that believe in using technology
to obtain competitive advantage. Again in contrast with other countries,
construction research is concentrated in the private sector and there are more
than 20 companies that possess their own technological research institutes. To
finish with one final example, in the 1992–1993 financial year, Kajima—one of
Japan’s ‘big six’—invested over £125 million in R&D. In contrast, in the same
period, all the UK private contractors only managed a combined R&D spend of
£17.5 million (Gann 2000:198).

Nearly 10 years later, the Rethinking Construction Innovation and Research
report regarded the total UK private sector construction R&D annual expenditure
of £40 million as still being far too small given the size and significance of the
sector (Fairclough 2002:13). Interestingly, in the context of this text, Fairclough
(2002:30) emphasised that construction research was inadequate when compared
to the important contributions the sector made to the UK’s economic, social and
environmental wellbeing, and its main conclusion and recommendation was the
need for the government to increase its commitment to construction R&D.
Fairclough (2002:30) wanted to create what it called a ‘virtuous circle…
beginning with more and better focused R&D investment, allowing more
innovation, leading to better profitability, and providing the additional capacity
to invest in more R&D’. Japanese construction is the exception to the rule as it
already has introduced this strategy and broken into the virtuous circle! To
achieve the same level of progress in the UK, or elsewhere, government
manipulation and/or funding would be necessary.

Conclusion

Governments have a central role to play in promoting change in the construction
industry. In the period dominated by Keynesian policy (1950–1975)
governments opted for direct intervention. Indeed, until the 1970s, 50 per cent of
all construction work was purchased by the public sector in the UK. More
recently, however, government policy has placed far greater reliance on laissez
faire market forces. This has eroded the capacity of governments to directly
control construction output. Consequently, most governments today facilitate
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changes within construction by acting as a catalyst or adopting co-ordination
functions. As we have argued, however, the fragmented nature of the industry is
a barrier to change—although, Japan is an exception, with private sector R&D
driving the industry forward.

Modern governments have attempted to exercise their responsibility to the
industry through a variety of policies, including encouraging
environmental protection, promoting competition, innovation and R&D, setting
regulations relating to health, safety and buildings, and being a catalyst for
promoting change. Approaches to encourage sustainable construction is an
interesting example of how modern governments have attempted to manipulate
activity and these are reviewed in the concluding chapter of this book.

KEY POINTS 13.5

* Regardless of the level of economic development, and a nation’s
culture and tradition, the construction sector plays an important role in
any economy.

* In China, Singapore and Japan, the construction industry has
provided an engine for economic growth,

* Japan’s construction investment in R&D is the highest of all OECD
countries. In most countries, however, it is left to the government to
initiate policies to promote long-term goals.
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14
The Business Case: Inflation and

Expectations

In any government literature that aims to encourage sustainable construction, the
key argument is the business case. This makes sense, as the private firms—the
primary target for these government appeals—are first and foremost in business.
The bottom line means that companies have to earn enough to pay their their
bills. Consequently, although the ultimate aim of the policy on sustainability is to
create a more socially and environmentally responsible construction industry, the
business case is seen as the way to drive this forward. The UK government’s
strategy for more sustainable construction made this point clearly when it stated
that ‘greater resource efficiency lies at the heart of the sustainable development
challenge for construction’ (DETR 2000:10). This requires a stable and
competitive economy, run in line with the macroeconomic objectives set out in
Chapter 12 (see Key points 12.1)

At the heart of a stable and competitive economy lies a low inflation rate, and
the explicit aim of monetary policy since 1997 has been the control of inflation.
If prices are continually changing, entrepreneurs are hesitant to enter into
contracts as they cannot work out the long-run results of their investments. This
is compounded by the problems caused by the changing interest rates and
fluctuating foreign exchange rates which often accompany inflation. It is simply
much easier to work within a stable economic environment. Stability means that
the costs and prices of any project or investment can be estimated with greater
certainty and transparency, allowing businesses to plan with increasing
confidence. Indeed, economists define the associated effects of inflation on
business as menu costs. These costs arise due to the need to revise existing
contracts, new tenders and bids for work as inflation sets in. Obviously, as
inflation rates become higher and more volatile, menu costs get more demanding
and, in extreme circumstances, they might include costs associated with
alterations to vending machines, the costs of printing revised price lists, the time
spent renegotiating, and so on.

Inflation also affects those that are not economically active. If prices increase,
then those on fixed incomes such as pensioners, students and people on state
benefits suffer. In consequence, many aspects of economic activity are index-
linked to allow for inflation. For example, savings, business contracts and



pensions can all be adjusted in the light of inflation. All that is needed is a
reliable price index.

INFLATION AND HOW IT IS MEASURED

Inflation is a persistent increase in the general price level.

The italicised word in the definition is important, as any increase in the price
level must be sustained to be categorised as an inflationary situation. Continuous
annual price rises, however, such as those experienced in the UK, are definitely
categorised as inflation. 
Table 14.1 shows the UK annual average inflation rate for 1970–1999. In the
1970s, the inflation rate was high and very volatile—in fact, during 1975 alone
prices rose by 24 per cent. The 1980s, relative to the 1970s, could be classed as a
decade of disinflation; that is, prices continued to rise each year but the overall
rate began to slow down, and the 1990s was a decade of low inflation with rates
below 5 per cent the norm. In the not too distant future, the UK may even
experience deflation which is defined as a sustained fall in the general price level.
Deflation is, in effect, the complete reverse of inflation even to the extent that it
typically results from a fall in aggregate demand, in response to which firms
reduce prices in order to sell their products. Inevitably, as a form of price
instability, deflation also has adverse economic consequences and its poses
particular difficulties for economic management—one being that as interest rates
cannot fall below zero, the Bank of England monetary policy committee would
not be able to reduce interest rates to stimulate demand. The macroeconomic aim,
therefore, is to steer a stable course between inflation and deflation. To achieve
price stability, the current target is to maintain the UK inflation rate around 2.5
per cent—and it certainly should not be allowed to go below zero.

Table 14.1 UK inflation rates

Period Annual average change in price

1970–1975 12%

1976–1979 13.5%

1980–1985 9%

1986–1989 5%

1990–1995 4.7%

1996–1999 2.9%

Measures of inflation involve representing changes in price over a period of
time. The statistical device best suited for this purpose is index numbers. Index
numbers are a means of expressing data relative to a given base year. They
enable the cost of a particular range of products to be expressed as a percentage
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of the cost of the same group of products in a given base year. The basic
principle is shown in Figure 14.1. What is put into the basket for the base year
and comparative year must be the same. That is, the system is dependent on
comparing the price of a good or service that is identical or as near as possible,
from one time period to the next.

This approach is used to produce construction industry indices. For example,
the Investment Property Databank compiles a property price index by comparing
specific capital and rental values for 11,400 commercial properties on a regular
basis. This data goes back to a base year in 1971. Similarly, the largest two
mortgage lenders—Nationwide and Halifax—publish a house price index each
month, based on comparisons of the prices of four different house types across
13 regions of the UK. These two financial institutions base their indices on the
mortgage offers they have made in the previous month. Houses costing over one
million pounds are excluded, as it is assumed that this may distort the average
picture. A more comprehensive but less up-to-date measure comes from the Land
Registry. This index is based on stamp duty transactions and, therefore, covers
every property deal in England and Wales. However, it is slow to reveal what is
happening in the market since the stamp duty is paid at the end of the property
transaction and that can be four or five months after the sale price has been
agreed—and house prices can rise by as much as 20 per cent within three
months. Recently, two websites—Hometrack and Rightmove—have added

Figure 14.1 Calculating a price index

In this example there are two identical baskets of goods. The base year is 1997. The price
index of 2003 compared to 1997 ends up as 117. In other words, the basket of goods has
increased in price by 17 per cent during the period 1997–2003.
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further indices to this set. They collect information from 4,000 estate agents on
asking prices and agreed prices and cover more properties than Nationwide and
Halifax. All these indices are monitored and collated by the Office of the Deputy
Prime Minister (ODPM) to form a further measure of house prices.

Each house price index produces a different estimate of house price inflation.
This is because the indices are dependent both on the sample data that has been
used to make up each specific basket and the way that each index is subsequently
calculated. For interest, we contrast the ODPM data with the Halifax index in
Figure 14.4 (see page 225). However, house price indices are important because
they are used by the government and the monetary policy committee as an indicator
to assess the economy. For a discussion of their strengths and weaknesses, see
the Bank of England commentary by Thwaites and Wood (2003). 

Many other institutions and professional bodies also produce specialised
indices. Some are particularly relevant for the construction industry; for
example, the Royal Institution of Chartered Surveyors produces the Building Cost
and Information Service (BCIS) which is published quarterly. The two main
BCIS indices are briefly considered on page 217, but first we need to explain
how the most common measure of consumer prices is calculated.

Retail Price Index

In the UK, the most commonly used price index is the retail price index (RPI).
This is an index of the prices of goods and services purchased by the typical
household. It includes everything from food and housing to entertainment.
Movements in this index therefore reflect changes in the cost of living. Indeed,
the annual percentage increase in the RPI is the way inflation is measured.

To be precise, the RPI is based on the regular comparison of the prices of
about 600 items. Obviously, it is only possible to calculate a meaningful average
price for standard products—goods and services that do not vary from month to
month or from one retail outlet to another. The prices of these 600 standard items
are recorded at various retail outlets in 180 locations throughout the UK. In
comprising this monthly index, therefore, over 100,000 (180 times 600) prices
are recorded; however, only the national averages are published. For example, on
13 November 2001, 538 prices were collected from outlets across the UK for a
pint of draught bitter. The average price was £1.83 per pint—and this was used
in compiling the RPI —although the actual prices ranged from £1.52 to £2.20.

The various items in the RPI basket are given a statistical weighting to take
account of their importance to the typical household. The items that take more of
people’s incomes are given a higher weighting. For example, the statistical
weight for food is higher than that for tobacco, as changes in food prices affect
everybody whereas tobacco prices only affect smokers. The statistical weight
attached to housing is even higher, since expenditure on rent or mortgage
payments takes the largest percentage of most people’s income. In fact, as the
amount of owner-occupied housing has increased, the statistical weight attached
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to mortgage interest payments has been revised upwards. This has created a
conundrum: if interest rates are raised to combat inflation, then this action itself
leads to an increase in the RPI. This leads, in effect, to the perverse circumstances
of the monetary policy committee chasing its own tail. Consequently, the official
inflation target is based on a rate that excludes mortgage interest payments. This
index is abbreviated as RPIX.

This means that we need to take care to distinguish between the headline
inflation rate (RPI) that appears in the press and the underlying rate of
inflation (RPIX) that forms the target for official government purposes. There is
also a third measure that is published monthly alongside RPI and RPIX. This
price index not only ignores mortgage interest payments but also excludes
indirect taxes such as excise duties and value-added tax. It is referred to as RPIY
and it enables the government to track ‘core’ price movements without the
distortions that changes to indirect taxes may cause. The three measures are
summarised in Table 14.2. 

Table 14.2 Glossary of inflation indices

RPI Inflation measured by the retail price index

RPIX RPI excluding mortgage interest payments

RPIY RPI excluding mortgage interest payments and indirect taxes

Building Cost Index and Tender Price Index

None of the main retail prices indices—RPI, RPIX and RPIY—reflect the prices
facing builders and their clients. The retail price index is only an indicator of the
general movement in prices facing the average household; it does not take into
account the movement of prices affecting construction. For the past hundred
years, building costs have actually risen faster than the retail price index—in
other words, the real cost of building has risen. This can prove potentially difficult
for companies in the construction industry because the long duration of large
contracts means that work is often let at fixed prices before work commences.

To assist and support the bidding process, the Building Cost and Information
Service publishes a building cost index and tender price index that may be used
to monitor changes in construction prices. The building cost index measures
changes in costs of labour, materials and plant—that is, it covers the basic costs
faced by contractors. The basket is compiled from nationally agreed labour rates
and material prices. The index also includes forecasts to help predict any changes
in prices that may occur in the period between submitting a tender and project
completion.

The tender price index involves an analysis of successful tenders for contracts
worth more than £250,000. It includes movement in wage rates, discounts, plant
costs, overheads and profit—that is, it indicates the basic cost of construction
work to the client. In effect, the tender price index is a measure of the confidence
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in the industry about its current and future workload. When demand for the
industry’s services is high, not only do contractors’ margins increase but so do
the margins of their suppliers and wage rates, and you would expect to see rises
in the tender price index. And, conversely, when demand for the industry’s
services decline, all these factors decrease and thereby exert downward pressure
on the price index.

The size of the gap between these two indices suggests something about
market conditions. During a recession you would expect to see the indices
converge, with tenders certainly at a lower level than during a boom. The
explanation is simple: when there is less work available, contractors will be
satisfied just to get a contract and cover their costs; when the market is buoyant,
tender prices will increase as contractors take advantage of the opportunity to
more than cover their costs.

As with retail prices indices, it is important to make sure that in compiling
construction indices the prices being recorded are for comparable items. Are
apples being compared with apples, not with oranges? In other words are the
baskets being used for comparisons consistent? The physical and functional
qualities of the structures being priced must be broadly similar to make a valid
index. 

KEY POINTS 14.1

* Inflation is a persistent increase in prices. Controlling inflation has
been a main economic priority for UK governments since 1997.

* Many modern contracts are index liked to protect the economically
active and those on fixed incomes from the effect of inflation.

* Price indices compare the current cost (the cost today) with the cost
of the same item(s) in a base year.

* The retail price index is used to measure the general inflation rate
in the UK. There are also several specialised price indices, and
examples that apply to the construction sector include the building
cost index and the tender price index.

THE CAUSES OF INFLATION

Although there are many different specific explanations for inflation, we shall
just consider the two main causes. According to these two explanations, inflation
either occurs because an increase in demand pulls up prices or because an
increase in the cost of production pushes up the price of final products.

THE BUSINESS CASE: INFLATION AND EXPECTATIONS 237



Demand-pull Inflation

As we have already explained in Chapter 13 (and reviewed in Key points 13.3
and 13.4), when aggregate demand in an economy is rising inflation may occur.
The severity of the problem depends on how near the economy is to its full
capacity level (that is, to full employment). As Figure 13.3 illustrates, there is
during any specific time period a fixed output rate in the economy and if demand
increases beyond that point the only way businesses can respond is by increasing
their prices. Indeed, beyond a point of full capacity no more output is physically
possible and the pressures of excess demand can only be countered by price
increases. To put it in other words, when total demand in the economy is rising
and the capacity available to produce goods is limited, demand-pull inflation
may occur.

Cost-push Inflation

Prices also rise when the economy is nowhere near full employment. For
example, the UK economy experienced inflation during the recession in the mid–
1970s. Consequently, other explanations of inflation have been developed. A
common feature of these explanations is the focus on changes in business costs
caused by factors such as wage rises, widening profit margins or increased
import prices for raw materials.

Lets consider the 1970s further. Oil prices quadrupled during the 1973 to 1974
period following the action by OPEC to limit oil production. Oil is a major
energy source; and the higher oil prices pushed up the costs of production, which
were, in turn, passed on to the consumer in the form of higher prices. This
phenomenon is known as cost-push inflation. As a result of OPEC’s action,
during 1975 most oil importing countries experienced inflation above 12 per
cent. In the UK, inflation rates went as high as 25 per cent.

Two closing reflections on the 1970s oil crisis put the problem of cost-push
inflation into a sharper focus. First, one response was to make energy efficiency
an important criterion when designing buildings, and experiments based on
passive solar design and other renewable technologies emerged. Second,
alongside the search for alternative energy sources, the crisis also provided the
necessary impetus to develop oil fields that were previously not considered
economically viable such as those in the North Sea. Other solutions to the
inflationary problem are more oriented towards government government
economic strategy and some of policies followed since the 1970s are reviewed
next.

CURES FOR INFLATION

Taking a broad chronological overview, three ‘cures’ for inflation have been
deployed in turn since 1970:
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• prices and incomes policies
• control of money supply
• interest rate manoeuvres.

Prices and Incomes Policies

During the 1970s, the favoured policy device for stopping, or at least slowing
down, cost-push inflation was various versions of wage and price controls. In
general terms, these involved employers, unions and governments getting
together to agree an annual ‘norm’ for wage increases. The negotiations,
however, proved difficult to manage and, at best, prices and incomes policies
only effectively restrained cost-push inflation for a temporary period.

Control of Money Supply

The 1980s witnessed a shift in policy emphasis as some economists argued that
inflation, especially demand-pull inflation, seemed to be inextricably related to
the size of a nation’s money supply. The glib explanation, popularised in the
media, was that ‘too many pounds were chasing too few goods’. It is difficult to
fully appreciate the money supply argument until it is understood that ‘money’ in
a modern society not only comprises notes and coins but also holdings in bank
accounts, savings accounts and government bonds. We do not, however, need to
be too concerned with the intricacies of this method of control: it has dropped
from favour as governments throughout the world experienced too many
difficulties in targeting and controlling money supply. In 1977, the OECD
published a table showing how the 24 countries that were members of the
organisation were using 23 different definitions of money supply. In fact, there
had been four different operational definitions of money supply used in the UK
during the operation of the policy. 

Interest Rate Manoeuvres

Since the 1990s, governments have taken a more integrated approach to curing
inflation. This new approach seeks to use interest rate manoeuvres to meet
various government macroeconomic targets including the control of inflation. This
policy has brought the control of inflation centre stage since the other important
economic objectives of the government, such as achieving high and stable levels
of growth and employment, are seen to depend on meeting the commitment to a
low and stable inflation rate.

Like all other goods and services, interest rates are determined by the forces of
supply and demand and the price at which they exchange depends in essence on
the prevailing rates between the Bank of England and the other financial
intermediaries —the so-called base rate. Inter-bank loans, including transactions
between trusted and respected financial intermediaries, tend to made at a
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lower, more favourable, rate of interest than rates charged on loans to corporate
and individual clients who pay higher rates for the relatively greater risk that
their debt involve. The prevailing rate of interest significantly influences
spending decisions, and, in particular, affects the decisions of both businesses
and households on whether to borrow (that is, to incur debts) to pay for
consumption and investment goods. As interest rates become higher, and more
volatile, businesses generally become less confident about new investment, and
planning and negotiating future contracts.

Through the 1980s and 1990s, UK governments scrutinised data to manage the
economy through the Bank of England base rate. As we noted in Chapter 12, in
May 1997 the new incoming Labour government announced that it was
transferring responsibility for executing this policy to the newly created
monetary policy committee (MPC) of the Bank of England. Under the Bank of
England Act 1998, the maintenance of price stability is now the Bank’s chief
responsibility and the monetary policy committee has a great degree of
independence and can act free from short-term political considerations. The
primary objective of the MPC is to deliver price stability, by monitoring the
economy on a monthly basis and setting base rates to meet the government’s
inflation target—at present 2.5 per cent as measured by RPIX. The minutes of
the MPC are published in the Bank of England’s monthly Inflation Report and they
illustrate the broad set of indices that are referred to in order to measure inflation
from various perspectives. These price indices are reviewed alongside other
indicators that include the state of the world economy, developments in the
financial markets, trends in demand, the labour market and various output
measures including construction and housing output.

This new framework explicitly rejects the old ideas that price stability can
only be achieved by imposing legislative constraints on wages and prices or by
reducing aggregate demand and curbing growth and employment. Instead, it is
based on the conviction that the best contribution that monetary policy can make
to long-term growth and employment is to deliver price stability and this, in turn,
depends on managing the spectrum of interest rates. In the next two sections, we
broaden out the theoretical economic arguments that explain the importance to
business of a low and stable inflation rate. 

KEY POINTS 14.2

* Demand-pull inflation occurs when the total demand for goods and
services rises faster than the rate of growth of supply.

* Cost-push inflation is due to one or more of the following: (a) wage
rises, (b) widening profit margins, and/or (c) raw materials price
increases.
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EXPECTATIONS

Today, economists and politicians believe that expectations influence all types of
economic variables including inflation. In the past, these expectations had been
considered as external influences that were beyond control. In formal terms, they
represented an example of an exogenous variable. Modern economic theory,
however, seeks to understand the behaviour based on expectations. Initially,
during the 1970s, the adaptive-expectations hypothesis was accepted.  

Figure 14.2 Adaptive expectations theory

According to this hypothesis, individuals formulate their expectation of inflation
according to the rate in the previous year. In the figure, the actual rate of inflation is
shown in black and the expected rate of inflation is shown in blue—and it clearly lags one
year behind in pattern. For example, in year 2 people expect inflation to be 6% because
that is what it actually was in year one.
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Adaptive Expectations

The basic idea behind this theory is that people take what happened in the past as
the best indicator of what will happen in the future. Look at Figure 14.2. Here we
represent the actual rate of inflation by a black dashed line. Inflation is rising: in
year one it is 6 per cent, during the second year it is 8 per cent, and in the third
year it jumps to 12 per cent; thereafter it stays at 12 per cent.

According to the theory of adaptive expectations, the expected rate of inflation
in any given year is whatever the rate of inflation was in the previous year. The blue
line in Figure 14.2 represents this expected inflation rate. During the second
year, people believed inflation would be 6 per cent because that is what it was
the year before. During the third year, they believed it would be 8 per cent
(because that is what it was the year before). In this simplified model, people’s
expectations are always behind reality. When the rate of inflation is rising, they
will always believe that inflation is going to be less than it actually turns out to
be; when the rate of inflation is falling, they will always believe it is going to be
more than it actually turns out to be. Only when the rate of inflation remains
constant for a sustained period of time do expectations come into line with
reality.

A more sophisticated model of expectations would not allow people to be
consistently proved wrong. It would recognise that opinions are based on a range
data, which includes historical trends but not to the exclusion of everything else.

Rational Expectations

The rational-expectations hypothesis is the logical development of the
adaptive-expectations model. It is more concerned with human behaviour; and it
allows for the sifting and weighing of all available information. In this
theoretical framework, people do not simply look at what has happened in
previous years. They consider what has happened in the past and combine it with
their knowledge of current government policies and any anticipated policy
changes. Rational expectations, therefore, require judgement about current and
future policies combined with lessons from the past. For example, the shrewd
forecaster dealing with house prices in 2002 would recognise that prices do not
continue to rise forever—and that the rises in previous years could not
necessarily be sustained.

Rational expectations take on more importance in some sectors of the
economy than others. For example, city brokers, investment managers, property
developers, fund managers, estate agents and those involved in other valuations
depend upon their specialist skilled knowledge to make shrewd judgements. It is
debatable, however, whether managers, workers and consumers in the general
economy can be expected to have developed the same level of expertise.
Consequently, the general public often adopts the expectations of the
professionals. This may be better than the ‘blind leading the blind’, but it can

242 ECONOMIC GROWTH THAT MEETS THE NEEDS OF EVERYONE



lead to scenarios where power psychology seems to generate interesting
outcomes. Two detailed examples are considered next.

THE WAGE-PRICE SPIRAL

Expectations can be regarded as the driving force that underlies the beginning
and end of a wage-price spiral. If we consider Figure 14.3, it is evident that,
regardless of the initial cause of inflation, workers eventually obtain a wage
increase which subsequently leads to prices being marked up. The interesting
point, however, is that what perpetuates and accelerates this spiral-type
behaviour is expectations; most notably the expectations of those in charge of
governments, trade unions and employer confederations.

We shall develop the explanation from box 5 onwards. At this stage in the
proceedings, it is most likely that labour correctly anticipates further inflation.
Workers not only negotiate a wage increase to restore their purchasing power, but
they also seek to incorporate a ‘hedge’ against future inflation. For example, if
there has been a period of inflation at 15 per cent, workers will demand a greater
than  inflation pay increase of, say, 30 per cent. This would allow 15 per cent for
the previous inflation, 10 per cent for anticipated inflation, and 5 per cent which
can be given up during negotiations. Next, we can see—in box 6–that
entrepreneurs employ a similar rationale and increase prices sufficiently to cover
the total increase in their wage bill plus a precautionary amount to avoid having
to make further price increases too soon. In both cases, the wage claims and price
increases are being made on the basis of judgements about the future. By box 7,
therefore, it should be evident that judgements anticipating inflation create a self-
fulfilling prophecy. In other words, it is rational expectations that drive the wage-
price spiral.

Since the late 1980s, governments have tried to break the wage-price spiral by
convincing business, workers and the general public that their policies should
slowly eradicate inflation, thereby encouraging people to lower their judgements
about the future inflation rates. Indeed, this is why governments—in, for
example, New Zealand, Canada, Sweden and the UK—have moved towards the
idea of explicitly targeting inflation. As Whitehall economic advisers Balls and
O’Donnell (2002:72) explain, an explicit target for inflation is desirable as ‘it
provides a clear anchor for inflation expectations, making it easier to attain and
maintain price stability’. Consequently, whenever the trend of low inflation shows
signs of changing course, government ministers carefully account for these
‘blips’ in the monthly RPI figures and address people’s worries as expectations
must not be allowed to change. The problem with economic forecasting,
however, is that unforeseen events occur, ‘blips’ can turn into ‘blots’, and prices
can start to rise again. Once this occurs, rational expectations will see the wage-
price spiral accelerate upwards with a vengeance. This underlines the fact that
the psychology of expectations plays a crucial part in determining all economic
destiny, especially that of inflation.
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TIME-LAG

A similar type of analysis can be applied to those market sectors in which the
nature of the product means that a long time elapses before changes in output can
be realised. The markets normally considered in this context are agriculture and
construction. The problem is that the inflexible nature of these markets causes

Figure 14.3 The wage-price spiral
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them to respond slowly to price changes. Furthermore, these markets are often
structured in such a way that factors such as trade union practices, training
requirements, information flows and legislation also restrict the dynamics of the
market. Economists refer to these problems as structural rigidities.

Construction markets—as the cyclical booms and slumps demonstrate—
struggle to arrive at stable market prices. The cobweb theorem can be used to
explain the circumstances. As we described in Chapter 6, construction can be a
lengthy and fragmented process. For example, it takes approximately 18 months
to two years to complete a house from the initial planning stages and up to five
years to deliver a modern office block. As a result, price instability within the
construction sector and its associated markets is quite common. As an example,
we show the percentage change in house prices according to two sets of indices
in Figure 14.4. Though there is some divergence between the two indices, both
illustrate the key point that house prices tend to be unstable. 

To account for this instability, we need to accept two distinguishing features
of the construction industry.

• The decision of builders to change their output is heavily influenced by
current market prices. So, for example, house supplies in two years time are
dependent on today’s prices.

• There are many small building firms and they each take decisions to adjust
their scale of production in isolation from each other.

Figure 14.4 UK house prices

The graph shows the unstable nature of prices between 1995 and 2002. The cobweb
theorem, illustrated in Figure 14.5, helps to explain these price fluctuations.

Source: Cutler (2002:12)
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If buildings happen to be scarce in one time period, then high market-clearing
prices will prompt construction firms to begin new projects. This rise in
production will in due course depress market prices, which sets off a major
contraction in the scale of production. We show this process in Figure 14.5 (see
page 226). The fixed amount of property available in the short run means that the
market-clearing price may rise to P1. The supply curve indicates that, at price P1,
construction firms would like to produce Q2, although they cannot do so
immediately. Building contractors begin to make plans to adjust output based on
the current market price and try to produce Q2. After a time-lag, a potentially
unstable situation is likely. Indeed, assuming the pattern of demand remains
unchanged, and output Q2 is actually built, prices will have to drop to absorb the
excess supply. This will ultimately result in a contraction of production, leading
once more to higher prices. Note that in this example, market prices move above
and below the equilibrium level and are not stable. This price instability could be
greater or less depending on the elasticity of the supply and demand curves.

The pattern of oscillation around the equilibrium point is accounted for by the
inherent time-lag in producing construction output, by imperfect information
and. to a lesser extent, by the inflexible nature of the construction market. The
oscillating pattern also provides the explanation for the name of this model—the
cobweb theorem.

Obviously, there are limitations to this generalised theoretical model. First,
builders are aware of the cyclical nature of their industry and attempt to make
adjustments to relate starts to expected prices rather than current prices. Second,
they can choose to manipulate their stocks by holding property off the market
during the low price part of the cycle. Nonetheless, the economic analysis is still
useful since it highlights the root of a problem, and amplifies the need for a
stable economy to secure the necessary business confidence for construction firms
to maintain a steady rate of production. 

KEY POINTS 14.3

* The adaptive-expectations hypothesis argues that people make
predictions about the current year’s rate of inflation based on the
previous year’s rate of inflation.

* The rational-expectations hypothesis assumes that individuals form
judgements by examining all available information. That means that
economic forecasters not only look at past data and trends but also at
the impact of current and/or anticipated future government policy.

* The wage-price spiral represents the inflationary process as one in
which incomes and prices continually chase each other in an upward
direction (see figure 14.3).
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* Construction firms operate in a different bussiness environment as
significant time-lags exist any planned changes in output can be
realised. These production time-lages together with several structural
rigidities cause construction markets to be unstable.

* It is rational expectations that determine the speed and direction of
price changes.

 

Figure 14.5 A cobweb diagram showing how property prices can fluctuate

Commencing from the equilibrium price, a change in the conditions will move the market
from its equilibrium position. in the short term, the market is faced with a perfectly
inelastic supply curve, as shown by the dashed line (PES). The longer-run supply curve S
indicates that at price P1, construction firms would like to build Q2. These structures will
take some time to construct. However, when Q2 is eventually completed, the price will
need to fall to P2 to absorb the excess supply. This will result in a subsequent contraction
of supply as shown by position 3. The shortage of supply will cause prices to be bid up
and the process continues.
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Reading 5

An important theme in Part C has been the idea that construction plays a leading
role in the process of national development and macroeconomic management. In
the following extract, Han and Ofori cite many references from the literature to
support this argument. A close observation of these references, however, reveals
a general trend: the majority date back to the 1970s and 1980s, with few from the
1990s. This raises questions about the role of construction in the economy today.
Does construction still contribute to economic growth? And what, if anything,
has changed as economies have developed and become more market oriented?

Sun Sheng Han and George Ofori (2001) `Construction
industry in China's regional economy, 1990±1998',

Construction Management and Economics 19:189±205

Construction in development

For about three decades there has been a debate in the field of construction
economics on the role of the construction industry in socio-economic
development, reviewed by Ofori (1993a, b). Turin (1969) postulated a causal
relationship between construction and economic growth which was refined in his
subsequent works (Turin, 1973, 1975). According to Turin (1973), developed
countries had a stronger construction industry (which contributed 5–8% to GDP)
than less developed countries (where construction contributed 3–5% to GDP).
An implication for development policy was that unless the construction industry
grew faster than the economy as a whole it might constrain national
development. Wells (1986) hypothesised a cyclical relationship between
construction and economic growth.

Strassman (1970) argued that construction was a major force replacing
manufacturing to drive economic growth after the initial stage of development,
and postulated the ‘middle-income country bulge’ concept. Using the
relationships derived by Turin (1973), Edmonds (1979) postulated that a
minimum of 5% contribution to GDP by construction is a prerequisite for
continuous economic growth. Turin’s findings were generally confirmed in
studies by Edmonds and Miles (1984), the World Bank (1984) and, later, by Low



and Leong (1992). Ofori (1988, 1993a) and Fox (1990) tested Turin’s findings
with data on particular countries, and found them generally valid. In a study on
some sub-Saharan countries, Lopes (1998) found a relationship between
construction and economic development, and concluded (like Edmonds) that
developing countries require a minimum level of construction value added (4–
5%) as a share of GDP in order to achieve long-term sustainable economic
growth.

Turin and his supporters have been challenged on four grounds. First, massive
increases in construction investment are not necessarily helpful to economic
growth, as consumer goods might not be produced in sufficient quantities to
match the increase in wages (Schumacher, 1973; Drewer, 1975). One of the
causes of an economic recession in Singapore in 1984–1985 was found to be
overbuilding, which led to a drastic shortterm contraction of the construction
industry which had been a major contributor to annual economic growth in the
previous decade (Economic Committee, 1986). Second, the employment
generating potential of construction, which was expected to drive economic
growth, did not appear in several studies (Strassman, 1985). Drewer (1975)
warned of possible inflationary pressures from an expanding construction
industry, and Stone (1983) highlighted the difficulty of timing investments in
construction to have the desired economic stimulus. Third, the accuracy of the
data used has been questioned: Turin (1973) and Lopes (1998) mentioned the
difficulty of obtaining reliable construction data in developing countries. Finally,
the appropriateness of the methods of analysis adopted, and the assumptions
underlying Turin’s claims, were questioned (Drewer, 1980). In particular, it was
considered doubtful that conclusions derived from cross-sectional analyses
would be valid for phenomena which are time-based (see Ofori, 1993a, b).
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15
Sustainable Construction

Throughout this book we have tried to capture the main ideas that underpin the
concept of sustainable construction. In this final chapter, we revisit some of the
central issues that shape the sustainable construction agenda. At the outset, it is
important to remove any lingering confusions caused by the term
‘sustainability’. Sometimes, sustainability is used solely to refer to concerns
surrounding the natural environment; at other times, it seems to have a broader
connotation, including two other integral strands—sustainable communities and
sustainable businesses. The narrow environmental focus is perhaps
understandable—both for historical reasons and because, in discussing the
construction industry, environmental impacts are significant. However, in this
book, we have tried to stress that sustainability is formed of three constituent
parts—the community, business and the environment— and this is the focus of
the chapter.

SUSTAINABLE DEVELOPMENT

Sustainability is often misinterpreted as being synonymous with the terms
‘green’ or ‘environmental’. However, as we explained in Chapter 2 (see, for
example, Key points 2.4) and reiterated above, this only represents a third of the
agenda. It is impossible to talk of one strand of the sustainable development
agenda without considering the others—especially if the agenda is to become more
than a theoretical construct. Indeed, it is impossible to make an environmental
decision without there being economic and social implications.

A useful starting point, therefore, comes from confirmation that sustainability
embraces the three themes of environmental, social and economic accountability
— often known as the triple bottom line. Sustainability can be achieved by
minimising negative impacts and maximising benefits. The best way of doing
this is to look for solutions that solve more than one problem at a time. These
solutions are known as ‘win-win-win’, as they secure economic, social and
environmental benefits simultaneously. Win-win solutions and triple bottom
lines are an ideal way of thinking about sustainability as they emphasise the need
to integrate social, environmental and economic issues.



A brief chronology of the development movement shows how the broader
concept of sustainability has emerged. During the post-war period in the 1950s
and 1960s, development was mainly discussed in relation to the less developed
countries. Up until the 1970s, therefore, development thinking was concerned
primarily with economic growth and its distribution. A common reference point
from this period was Rostow’s model of economic growth (see Figure 15.1 on
page 232) which portrays development as a set of five linear stages. From this
perspective, a key policy aim was to assist the less developed countries, through
aid and technology transfer, reach the critical ‘take off’ stage. In Chapter 13, we
discussed some of the ideas which underpin this model of economic
development. For example, we noted that investment in construction is especially
important during the development phases of an economy (see, for example,
Key points 13.1).

Figure 15.1 Rostow's stages of economic growth

Source: Adapted from Elliot (1999:11)
 

252 CONSTRUCTION ECONOMICS: A NEW APPROACH



The origins of the sustainable development movement dates from the 1970s.
In this period, the environmental concerns of the world’s poor—such as a lack of
clean water or sanitation—began to take centre stage. In 1973, for example, the
United Nation’s Environment Programme (UNEP) was established to meet
demands for an international environmental watchdog. In short, issues relating to
the environment and development began to be viewed as interdependent.

The next milestone was the 1987 report of the World Commission on
Environment and Development. Entitled Our Common Future (WCED 1997)—
though more commonly referred to as the Bruntland report after the
commission’s chair, the former Prime Minister of Norway, Gro Harlem Bruntland
—this report was translated into 24 languages and popularised the idea of
sustainable development as being concerned with intergenerational equity and
justice.

Perhaps the most well-known definition of sustainable development comes
from the Bruntland report (see the second definition in Table 15.1). However,
there are more than 70 definitions—Pezzey (1989) lists 60 alone—and
Table 15.1, which lists just three interpretations, gives some idea of the breadth
of the concept.

Table 15.1 Three interpretations of sustainable development

1 It is indistinguishable from the total development of society (Barbier 1987:103)

2 Development that meets the needs of the present without comprising the ability of
future generations to meet their own needs (WCED 1987:43)

3 Development that delivers basic environmental, social and economic services to all
residences of a community without threatening the viability of natural, built and
social systems (ICLEI 1996)

It is perhaps easier to clarify the definition by starting at the other extreme and
setting out features of ‘unsustainability’. Unsustainable development is
associated with ozone depletion, poor sanitation, extinction of species and
habitat, social conflict, toxic pollution and resource depletion, etc. The origins of
the sustainability movement is a reaction to these problems and stems from
concerns about the future capacity of the planet’s life support systems. Indeed,
since the 1970s academics have discussed the problems of prolonged economic
growth pushing society beyond global limits—see, for example, any of the titles
by Meadows et al. The movement gained some impetus from the ideas put forward
by environmental economists, including work on the monetary value of
externalities and the integration of economic and environmental systems. These
ideas were outlined in Chapter 11, and it may be useful here to review Key
points 11.1 and 11.3. In Table 15.2, we contrast unsustainable development with
modern ideas of sustainable development.
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Table 15.2 What makes sustainable development different?

Unsustainable Development Sustainable Development

Aims to raise the standard of living, based
solely on monetary measurements of gross
domestic product.

Aims to improve the general quality of
life, including non-monetary factors to do
with the environment and community.

Treats the economy, society and the
environment as three separate issues.

Sees economic, social and environmental
issues as interlinked.

Focuses on improving things in the short
term. Mainly leaves issues to do with the
future up to those who will live in it.

Looks at the needs of future generations as
well as people today, and seeks to avoid
problems in the future by taking
precautions today.

Treats the environment as a luxury to be
protected if we can afford it.

Takes account of the environment and its
capacity to support human activity.

 
Most people fully support the concept of sustainable development, as the

associated ideas are not contentious. The challenge lies in finding a way that
society can develop sustainably. Throughout this book, we have alluded to some
signs of progress towards this goal—but we have also made it clear that there is
much uncertainty about the most appropriate strategies. For example, in
Chapter 11 we distinguished between the approach of neoclassical and
environmental economists. The neoclassical school of thought promotes a free
market approach, arguing that this should ensure that the depletion of natural
resources will be countered by increases in man-made equivalents. According to
this technocratic perspective, aggregate capital is kept intact over time. In
contrast, environmental economists believe it is necessary to maintain a critical
minimum level of natural capital—for more on this, review Key points 11.1.

In 1992, the United Nations Conference on Environment and Development—
the so-called Earth Summit—took place in Rio de Janeiro, Brazil. It was the
largest international conference of any kind, with 118 heads of state in
attendance. This was clearly a sign of the times, as societies felt threatened by
the looming problems of resource depletion and environmental degradation. The
main document signed at Rio contained 27 principles for sustainable
development and an action plan known as Agenda 21. It was here that the three
strands—environmental, economic and social—explicitly emerged.

Rio helped to dispel any idea of achieving environmental objectives without
securing the interest and motivation of business and communities. Instead,
modern policies of sustainable development highlight this interrelationship, For
example, during his time as principal economist at the World Bank, Ken
Gwilliam (2000:368) was keen to emphasise that environmental objectives could
not be sensibly pursued in isolation from economic and social criteria. This
synergy between environmental, economic and social factors is summarised in
Figure 15.2. However, it can also be argued that there are a number of conflicting
tensions that limit the synergy between the three strands. Is it really possible to
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achieve continuous economic growth and manage emissions and pollution? Are
opportunities to enjoy the countryside and its associated biodiversity equally
available to all sectors of society? Do the fiscal burdens imposed by market-
based instruments cause greater cost to the poor or do they apply fairly to
everyone? The issues raised by these type of questions are symbolised by the
trade-off zones in Figure 15.2.

In the years following the Rio Earth Summit, individual countries adopted
different approaches reflecting their own specific priorities. In the UK the
principles of sustainable development evolved over a number of years. The
current policy, as set out in A Better Quality of Life: A Strategy for Sustainable
Development in the UK (DETR 1999), seeks to deliver:

• social progress which recognises the needs of everyone
• prudent use of natural resources
• effective protection of the environment
• maintenance of high and stable levels of economic growth and employment.

These four principles formed the basis of the three part framework for this book. 

Figure 15.2 The three strands of sustainability
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SUSTAINABLE CONSTRUCTION

In several countries, construction has been identified as the first sector to require
specific attention in meeting the sustainable agenda. There are several reasons
for this ‘accolade’. First, in sustainable development terms, construction is
consistently responsible for some of the most profound negative impacts.
Examples of the industry’s use of large amounts of materials and resources, and
its reputation as a huge generator of waste were detailed in Chapter 9, in which
we reviewed each stage of the life cycle pertaining to the construction process.
We noted that the construction industry consumes more raw materials than any
other industrial sector and is responsible for a significant proportion of Europe’s
waste stream (see, for example, Key points 9.3). In Great Britain alone, it is
estimated that 70 million tonnes of construction and demolition materials end up
as waste every year; of which some 13 million tonnes comprises material
delivered to sites and thrown away unused (DETR 2000:10). In 2000, regulators
at the Environment Agency stated that the construction industry was responsible
for more than 600 water pollution incidents. Statistics estimating the negative
impacts of construction are given in many publications—for example, see
Bourdeau (1999), DETR (2000) and EU (2001).

Second, the construction industry is a vitally important industry. This has
already been reviewed at some length: in Chapter 13, we discussed how
construction is commonly regarded as the engine of economic growth and
illustrated the point with case studies from China, Singapore and Japan. In purely
quantitative terms, the contributions made by construction to employment and
GDP are quite significant. In Great Britain, the construction industry employs 1.5
million people across 164,000 companies, and the turnover accounts for about 7
per cent of GDP. In Europe as a whole, construction employs more than any
other industrial sector— accounting for nearly 12 million jobs and around 10 per
cent of GDP. The industry is not just important economically: it is the key to the
quality of life as it produces the built environment and puts in place the physical
facilities and infrastructure that determine the degree of freedom and flexibility
that society may enjoy for anything up to one hundred years after construction.
This puts it in a very different league to, say, producers of photocopier paper,
washing machines or cars.

Finally, the most worrying reason that construction has been selected as
warranting a special case in the sustainability agenda is because of its perceived
lack of change. In nearly every other sector of the economy, technological
developments have fuelled several changes to business attitudes. For example,
the manufacturing industry has become leaner, cleaner and quicker at all tasks.
However, most of the construction process continues to be unsustainable and the
industry does not seem likely to make any changes on its own accord. As Sir
John Fairclough (2002:30) confirmed in the recommendations to his report,
construction is presently ‘perceived as dirty, dangerous and old fashioned’, and
to address this problem it needs to be seen as central to achieving a sustainable
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future. Similar sentiments are echoed throughout the world. For example, to
paraphrase the opening paragraph of a review of the state of construction in
Singapore: the construction industry in many parts of the world has a poor image
and it can easily be singled out from the rest of the economy by attitudes,
technologies, processes and a culture that are at least half a century old (Dulaimi
et al. 2001:1).

The notion of sustainability therefore has a special relevance to construction
and a specific agenda is evolving. The first international conference on
sustainable construction was held in 1994. The conference defined sustainable
construction as:

the creation and responsible management of a healthy built environment
based on resource efficient and ecological principles.

Table 15.3 Countries following a sustainable construction agenda

Three strand policy Environmental strand

Denmark Australia

Finland Canada

France USA

Ireland

Japan

Netherlands

Norway

Portugal

Sweden

United Kingdom

Sources: Adapted from EU (2001), Bourdeau (1999) and Manseau and Seaden (2001)

These principles of sustainable construction have been taken to mean different
things in different countries. Table 15.3 lists the countries that have developed a
specific sustainable construction policy or are in the process of doing so. In some
cases, the policies include economic, environmental and social considerations
within their framework and these are referred to as a ‘three strand policy’; others
only identify an environmental strand. In practice, however, the main impacts of
these policies are mostly seen to influence the environmental aspects. All the
countries listed in Table 15.3 are in the developed world, but discussions are also
beginning on a separate agenda for sustainable construction in developing
countries where there are significant differences in priorities, skill levels and
capacity (see Plessis 2001).

Three interpretations of what sustainable construction involves in practice are
shown in Table 15.4. The key ideas that recur in these definitions are to minimise
the amount of energy and resources, reduce the amount of waste and pollution,
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and to respect the various stakeholders—particularly the users—both now and in
the future. This last aspect seems to be a particular problem in construction
where the

Table 15.4 Three interpretations of sustainable construction

In Finland, since 1998, it means

Intensified energy efficiency & extensive utilisation of renewable energy
resources

Increasing the sense of wellbeing over a prolonged service life

Saving of natural resources and promotion of the use of by-products

Reducing waste and emissions

Recycling building materials

Supporting the use of local resources

Implementation of quality assurance and environmental management systems

In The Netherlands, since 1999, it means

Consume a minimum amount of energy and water over the life span

Make efficient use of raw materials

Generate a minimum amount of pollution and waste

Use a minimum amount of land and integrate well with the natural environment

Meet user needs now and in the future

Create a healthy indoor environment

In the United Kingdom, since 2000, it means

Minimising the consumption of carbon-based energy and reducing the impact on

natural resources

Delivering buildings and structures that provide greater satisfaction, wellbeing

and value to customers and users

Respecting and treating stakeholders more fairly

Enhancing and better protecting the natural environment

Being more profitable and more competitive

Source: Adapted from Bourdeau (1999) and EU (2001)

 client and contractor are so often separate and indifferent to one another’s
needs. It seems obvious that an efficient building is one that supports the client’s
needs, yet in Chapter 6 we noted the problematic nature of the client contractor
relationship. It is not surprising that research has shown that well-designed and
well-constructed hospitals aid the recovery of patients, that good schools are
those that are designed with learning in mind. As an architect would describe it,
in any building form and function should be complementary.

In practical terms, sustainable construction can be reduced to three important
messages for the way the industry should work.
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• Buildings and infrastructure projects should become more cost effective to
produce and run, because they have been constructed with less and yield more.

Table 15.5 Factors that contribute to sustainable construction

Part of text Key ideas

Part A
Effective use of resources

Competition and
efficient pricing

Achieving
productive efficiency

Targeting equity,
between present and
future generations

Partnering and
building long-term
relationshtps

Reducing
asymmetric
information

Taking advantage of
economies of scale

Maximising profit
(minimising risk)

Part B
Effective protection of the
environment

Understanding
market failure

Using life cycle
analysis

Increasing resource
efficiency, for
example factor 4

Waste minimisation

Environmental
valuation of
externalities

Distinguishing
between private costs
and social costs

Taking advantage of
opportunities to gain
competitive
advantages by
differentiating
products

Part C Interpreting interest
manoeuvres and
expectations
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Part of text Key ideas

Economic growth that
meets the needs of
eyeryone

Forecasting and
reading economic
signals

Encouraging
efficient investment
into construction for
economic growth

Avoiding supply
constraints

Understanding
macroeconomic
management

Recognising the
importance of the
circular flow and
gross domestic
product

Delivering buildings
and structures that
provide greater
satisfacation,
wellbeing and value
to clients and users

 
• Construction projects should contribute positively to their environment, using

materials and systems that are easily replenished over their full life cycle.
• Contractors and clients should, wherever possible, create higher standards of

respect for people and communities involved with the project, from the site
workers through to the final community of users.

A central purpose of this text has been to encourage students of construction to
engage with modern economic analysis—and, in particular, analysis that
includes, at the very least, a study of economic efficiency, environmental
externalities and social equity. As Professor Charles Kibert (1999:3–4), chair of
one of the four task groups on sustainable construction organised by the
prestigious International Council for Resource and Innovation in Building and
Construction (CIB), has perceptively pointed out: ‘Economics is of crucial
importance in dealing with the subject of sustainability, both to demonstrate the
ultimate advantages of creating a sustainable built environment as well as
demonstrate the greatly undervalued role that natural systems play in our economic
system.’

260 CONSTRUCTION ECONOMICS: A NEW APPROACH



Table 15.5 summarises several of the key ideas that have been raised in this
text to assist the construction industry move towards achieving sustainable
outcomes. From this summary it is evident that the discipline of economics has a
lot to offer anyone interested in understanding ways to overcome the barriers to
sustainability.

KEY POINTS 15.1

* Sustainability embraces three broad themes: (a) the environment,
(b) the community and (c) the economy.

* To achieve sustainable outcomes, a more holistic approach needs to
be developed.

* In several countries pursuing sustainability, construction has been
singled out to require special attention. This is due to its significant
contributions to the economy, partly due to the negative impacts that
it makes to any sustainable development agenda, but mainly becaus
construction is so far behind other industrial sectors.

* Understanding the language and concepts of economics is important
to anyone who is serious about dealing with the subjects of
sustainability.

THE ROLE OF MARKETS

Governments across Europe currently tend to use the market to allocate resources
— in preference to direct government intervention. (We noted this trend in
Chapter 2 and reviewed some of the associated policies throughout Part A.) This
means that, increasingly, the difficult questions of resource allocation are left to
the private actions of individuals and companies, as they seek to maximise
respectively their satisfaction and profit. This is certainly the case in the UK
today, where a significant amount of trust is placed in the virtue of the market to
allocate resources efficiently. However, there is a strong argument to suggest
that construction markets are inefficient given the multitude of firms involved in
the sector, the local nature of their activity, and the lengthy supply chain
involved in the construction process. Indeed, it is well documented that the
construction industry tends to be short term in outlook, and slow to adopt
innovation and adapt practice through experience. Sustainable construction, on
the other hand, is a long-term goal that requires change.
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Loose and Tight Couplings

In the specialised literature of construction economics and organisational theory,
the industry is frequently defined as a loosely coupled system.

Loosely coupled activities have few variables in common as the units
involved in the production process function relatively independently of
each other.

In other words, in loosely coupled systems the left hand frequently does not
know what the right hand is doing. A good example of loosely coupled activities
is the contrast between the manufacture of building materials and the way these
materials are actually used when on site. In fact, one of the hurdles to overcome
if sustainable construction is to become a reality involves closing the gap
between traditional, project-based approaches to more integrated approaches to
building involving on-site installation of purpose-made components. The
concept of loosely coupled systems builds on the problems of imperfect
information that were raised as forms of market failure in Chapters 6 and 10.

A construction project can be thought of as a network of firms that are drawn
together to complete a specific set of operations on site. As the construction
process is mainly about co-ordinating specialised tasks, loose couplings can occur
across a number of relationships: among individuals, between subcontractors, at
the organisational level, and between developers and users. The problems
generated by these loose couplings is compounded in the construction industry as
the activity is inevitably carried out at a specific and localised site where different
teams have been brought together to complete a unique project. In other words,
each project involves a temporary network of firms coming together for the sole
purposes of the specific project. At the same time the firms are possibly involved
in other projects in which they are expected to co-ordinate their activities and
resources with a completely different set of other firms. For example, in
Figure 15.3 firm C needs to consider at least three couplings.

1 It needs to co-ordinate with other firms involved in firm C’s individual
projects— represented by the projects employing resources C1, C2, C3 and
C4.

2 It needs to co-ordinate with the firms involved in its supply chain, for
example firms D and E.

3 Individual projects exist within a broader, more loosely connected,
permanent network and firm C needs to co-ordinate with associated firms A
and B on activities and resources that lie beyond the scope of each
individual project.

In contrast to the construction sector, manufacturing industry tends to be typified
by tightly coupled systems. Manufacturing usually involves fewer independent
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elements and a far greater level of co-ordination from a centralised management
team. This in turn encourages the use of standardised procedures, uniform
product quality, improved management and economies of scale. Long-term
relationships, formed in doing the same task with the same team, also encourage
product development and learning. David Gann (2000) argues that it is the
difficulties of creating the tight couplings enjoyed by manufacturing that lie at
the heart of the problems faced by construction, where a lack of integration and
innovation are serious constraints.

To achieve a shared vision, clear goals and an industry-wide strategy requires
a good level of communication between the participating organisations. This
explains why such a great deal of promise is held in the new forms of partnership
that were discussed in Chapter 6 (see pages 82–6). Partnering, whether
formalised through arrangements such as PFI or simply achieved by informal
relationships, can improve the integrated view. For example, the Dutch have
successfully bridged the gap between organisations in the house building sector.
Several multidisciplinary teams have been activated early in a housing project to
brainstorm how they may contribute to the sustainable construction process. This
tightening of the relationship between firms has encouraged new areas of
competence in the field of sustainability and allowed them to work at a higher
level than firms not yet included in the network (Bossink 2002). The strength of

Figure 15.3 A network of construction projects

Source: Adapted from Dubois and Gadde (2002:625)
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this type of network is the team building that emerges across disciplines, building
links between developers, architects, contractors and, even, tenants.

In the UK and elsewhere there is still a mindset which tends to fragment the
responsibility for sustainable construction. Construction firms argue that they can
only adopt holistic approaches if clients ask for them, developers imply that there
is no demand for sustainability and investors are hesitant to fund risky new
ventures. There is a so-called ‘circle of blame’ that perpetuates the existing
traditional approach to construction. The basic idea is captured in Figure 15.4,
which characterises four typical views from the industry. This figure highlights
the conservative nature of the construction industry, and serves as a good
reminder of the argument introduced in Chapter 9 where we suggested that the
firms who choose to adopt the product differentiation message will be the first to
break out of this vicious circle.  

KEY POINTS 15.2

Figure 15.4 The circle of blame

Source: Adapted from Osborne (2001:84)
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* Across Europe there is an increasing reliance on market forces to
resolve questions of resource allocation in most industrial sectors.

* The construction industry is characterised by a low level of inter-
firm connection, which means that the same team seldom works
together on more than one project.

* In the UK and elsewhere there is a tendency to fragment the
responsibility for sustainable construction.

* The tightening of the relationships between firms essential if new
areas of competence are to emerge in the field of sustainable
construction.

THE ROLE OF GOVERNMENTS

According to Manseau and Seaden (2001:393), in their international review of
public policies in Europe, North and South America, South Africa and Japan,
government reactions to construction vary from indifference or ‘benign neglect’
to in-depth reviews. This seems odd, as from the sheer size of the construction
industry one might expect that all governments would show some interest in both
the sector’s development and its performance. In countries pursuing sustainable
construction policies, however, there is active government support. Of the fifteen
countries covered by Manseau and Seaden’s review, eight had specific policies
supporting sustainable construction, encouraging life cycle analysis and/or
simply protecting the environment.

In the United Kingdom, successive governments in the last ten years have
published a steady stream of reports focusing attention on the construction sector.
Indeed, some commentators have even suggested that the industry is suffering
from ‘initiative overload’. We have regularly referred to four of these reports
throughout this book: Latham (1994), Egan (1998), DETR (2000) and Fairclough
(2002). All four promote ideas to support a more sustainable industry and the
DETR and Fairclough reports explicitly refer to the urgency required in securing
sustainable construction. These reports seemingly find it easy to identify the
barriers that need to be removed for an efficient and sustainable industry to
emerge. Latham’s report is all about building a team between clients, owners,
developers, investors, authorities, educators, contractors and users. It is an
attempt to discourage participants in the construction process from seeing
different purposes and justifications; to counter the strongly ingrained
adversarial culture. Published four years later, the Egan Report noted that one of
the most striking things about the construction industry is its excessive number
of small firms (1998:11). It argues that this fragmentation inhibits the
opportunities for efficient working and leads the industry to underachieve. The
report stressed the advantages of partnering, and the need to eliminate waste and
to investigate the ideas of ‘lean thinking’. In many ways, Egan paved the way for
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the sustainable construction agenda that was launched two years later by the
Department of the Environment, Transport and the Regions (DETR 2000). As
the government observed in its introduction to the strategy ‘the benefits which
can flow from a more efficient and sustainable construction industry are
potentially immense’ (DETR 2000:7), although in the strategy’s foreword the
construction minister acknowledged that the ‘government alone cannot
implement it’.

In all these reports the government’s role as major client is acknowledged. The
Fairclough Report (2002:19–29) went as far as identifying four roles for the
government to play:

• as a regulator with regard to aspects such as building and planning regulations
• as a policy maker for issues that directly affect, but go wider than the

industry, such as energy efficiency, waste management and climate change
• as a sponsor to support research and development and articulate a vision for

the future
• and, last but by no means least, as a major client.

It is in its role as a client that the government can make the greatest progress in
implementing the sustainability agenda. As Fairclough (2002:35) pointed out,
governments have responsibility for a large variety of public buildings and
infrastructure, such as schools and colleges, hospitals and health centres, military
installations, prisons, courts, roads, plus specialised buildings such as offices and
accommodation.

Even with the development of the private finance initiative (described in
Chapter 6) a significant level of government commitment is inevitable. As we
explained in Chapter 10, it is due to the nature of public goods that there will
always be a significant element of public sector procurement. The point to
remember, therefore, is that although private sector firms generate PFI output it
will always be the public sector clients, based in government offices, that initiate
these projects. Finally, it is worth remembering that construction has a unique
role to play in a sustainable economy because buildings and infrastructure—the
products of the industry—have such long life spans. Developments that are
under construction today will still be here in 50—or even 100—years time.

Complexity

If you have studied the previous chapters—in particular Chapters 1, 6, 7, 8 and 9
— you should recognise that construction is a complex industry compared to
other industrial sectors. In these chapters, we demonstrated how construction
involves the assembly of a range of materials from a broadly spread range of
sources. In turn, each of the material inputs are subjected to different types of
processing according to their particular use on a specific project. Assembling
these materials are teams of subcontractors gathered for the sole purpose of
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completing the project. In Chapter 6 we compared the construction process to
film production to clarify why each product is regarded as ‘unique’ and to stress
the short-term relationship of the project team. We represented some of the
problems associated with this method of production in Figure 15.3. To illustrate
the complexity of the construction industry— and the way it shies from the use
of standardised components—Egan (1998:30) referred to the rather startling fact
that while the average car contains about 3,000 components, the standard house
has about 40,000 parts.

The debate about the practical problems inherent in securing any changes to
the construction process has a long history. The industry has become notoriously
defensive about the difficulties that emerge from new initiatives and in reviews of
the progress of sustainable construction it would not be surprising to see
defensive remarks couched in terms of the ‘complexities of sustainability’.
Research carried out over the last 50 years confirms the complex nature of the
construction process— see, for example, Cox and Goodman (1956) Turin (1966,
1975) Winch (1987) and Gidado (1996). This research simply underlines the fact
that the challenge of engaging the industry in a common vision of any nature is
truly difficult.

It is the diverse and fragmented nature of the industry that constrains the
opportunities to improve performance, learn from experience and introduce
innovation. There are surprisingly few positive references citing opportunities to
optimise inputs to produce desired outputs. As Manseau and Seaden (2001:393)
concluded in the penultimate page of their international review, ‘construction
almost everywhere is perceived as being “in trouble”, with low margins of profit,
high costs of production and lack of concern for the end user’. This is why
government initiatives to enhance productivity, performance and quality, and
generally promote sustainability are so important—as the sector is not only
complex, but at present it also lacks vision.

KEY POINTS 15.3

* There are four roles that government plays in supporting
construction: as a regulator, policy maker, sponsor and major client.

* The construction process is complex, and this is exacerbated the
diverse, fragmented and conservative nature of the construction
industry.

CONCLUDING REMARKS

As an industry, construction clearly needs a cultural change. The European
Union in its agenda for sustainable construction (EU 2001:23) has recommended
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that ‘employers and professional bodies should phase out recognition of training
and educational courses which do not take adequate account of the topic of
sustainable construction’. Certainly training, research, collaboration and working
as a team could be major drivers of change. Arriving at a consensus on what
should be delivered under the heading of construction economics at universities
should also help to close the gap between government rhetoric and construction
industry practice.

The new approach outlined in this book goes someway towards meeting this
requirement. It has introduced some of the strategies that could be adopted
by professionals entering traditional construction firms. We suggest four options
following The Greening of Industry for a Sustainable Future, the framework
produced by Schot et al. (1997). These are:

• the defensive option
• the offensive option
• the eco-efficiency option
• the sustainability option.

These four options offer a useful framework for analysing whether sustainable
construction can become a reality.

THE DEFENSIVE OPTION

This option refers to output being changed to comply with regulations. In other
words, the primary motivation to make improvements is to avoid the costs that
might be imposed by non-compliance. This has been an important strategy in
reducing the environmental impacts of business activity. At the very least, it has
caused most construction firms to acknowledge some of the environmental aspects
of the agenda—and had some impact on the use of landfill and virgin aggregates
which are both subject to tax.

THE OFFENSIVE OPTION

This option was introduced in Chapter 9. A firm adopting this strategy would
seek to go beyond compliance in order to gain a competitive advantage by
differentiating its products from those of its competitors. A few of the major
construction firms in the UK have taken advantage of this option, making
substantial contributions to their own financial performance while also
demonstrating benefits to the community and environment. For example,
Carillion plc used its PFI hospital in Swindon as a case study to demonstrate that
environmental and social benefits could be explicitly shown in the company
accounts alongside the traditional business costs and benefits (Forum for the
Future 2002).
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THE ECO-EFFICIENCY OPTION

This strategy is about identifying win-win solutions by reducing environmental
impacts and costs. It builds on the ideas presented in Part B of the text and, in
terms of construction, it forms the most promising option. It is largely about
getting more from less. These ideas were discussed under the heading of
resource efficiency in Chapter 9—we gave a range of examples of how to
increase efficiency in buildings and infrastructure by a factor of four (see, for
example, Table 9.4). Enlightened companies with a strong corporate structure
understand this option, but the vast majority of small firms remain indifferent
and uninvolved.

THE SUSTAINABILITY OPTION

This is the most difficult option as it seeks to achieve triple bottom line benefits—
addressing economic viability, environmental soundness and social
responsibility. Any business in any sector would find this difficult, as most
economic activity still takes place with very little concern for the wider
environmental and social effects. This option demands adopting new values—
values that are more holistic, that show concern for future generations and which
delegate responsibility to the lowest level. Perhaps surprisingly, there are some
developments taking place within construction that suggest that some of the
players in the industry could meet these criteria. The newer procurement
methods used for some construction projects in the UK and USA such as design,
build, finance and operate, the private finance initiative, partnering and value
management show promise, as they considerably increase the time horizon of
decision makers and generally widen the criteria for consideration.

The Future

The sustainable construction agenda has made, and is continuing to make, the
industry think about a broader range of strategies. Indeed, it is possible to see
some players within the construction industry take up opportunities within each
of the four options listed above. Clearly far more needs to be done to integrate
inputs and outputs in a holistic and schematic manner. It is important, therefore,
that at some point in the near future, all construction firms, and not just the brave
few seeking to gain a competitive advantage, heed the government messages.
Students of this new approach should recognise the value of breaking the mould
and adopting the new values that could carry this forward. As the literature on
sustainability makes clear: it is those working at the present time who determine
the quality of life of future generations. 
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Reading 6

In 2000, Construction Management and Economics produced a special issue of
the journal that addressed the global issue of sustainability. An edited extract
from one of the eight papers forms the final reading. The paper we have chosen
(and slightly adapted) is important. It not only shines light on the significance of
construction output but it also raises a number of questions for discussion,
particularly in the summary. Each of the questions should be within the grasp of
readers concluding a study of this text. They encourage you to think about the
nature of the problems that need to be resolved before the journey towards
sustainable construction can progress.

Charles J.Kibert, Jan Sendzimir and Brad Guy (2000)
`Construction ecology and metabolism: natural system

analogues for a sustainable built environment',
Construction Management and Economics 18:903±16

This paper examines the potential for the construction industry to incorporate
lessons learned from both natural systems and the emerging field of industrial
ecology in its materials cycles. It also explores the issue of dematerialisation and
its relevance to the built environment. In many respects the construction industry
is not different from other industrial sectors. However, there are enough
differences, especially the long lifetime and enormous diversity of products and
components constituting the built environment, requiring special attention and
treatment. Consequently, attempts to secure sustainability for this industry and to
understand its metabolism present some unique problems not encountered in
other industrial sectors.

Construction industry compared with other industrial sectors

Buildings, the most significant components of the built environment, are
complex systems that are perhaps the most significant embodiment of human
culture, often lasting over time measured in centuries. Architecture can be a form
of high art, and great buildings receive much the same attention and adoration as
sculpture and painting. Their designers are revered and criticised in much the



same manner as artists. This characteristic of buildings as more than mere
industrial products differentiates them from most other artefacts. Their ecology
and metabolism is marked by a long lifetime, with large quantities of resources
expended in their creation and significant resources consumed over their
operational lives.

The main purpose of the built environment is to separate humans from natural
systems by providing protection from the elements and from physical danger.
Modern buildings have increased the sense of separation from the natural
climatic processes and have made the underlying biological and chemical
processes of nature irrelevant for their occupants. Until humans achieved space
travel the extraction and conversion of materials for building construction has
been the highest expression of dominance over the constraints of natural bio-
climatic and material constraints. This ‘constructed’ ecology has in turn created
an ecological illiteracy, and has had profound psychological and human health
impacts (Orr 1994). Concentrations of buildings create microclimates (heat
islands), affect hydrology (run-off), soils and plants (suffocation and
compression), and create false natural habitats for domesticated and wild
animals. This increasing separation of ecological feedback loops inherent in the
design, construction and use of buildings since the Industrial Revolution has
brought many architects back to reconsidering this de-evolutionary and
unsustainable path. The construction industry is extremely conservative,
and subject to slow rates of change due to regulatory pressures, liability concerns
and limited technology transfer from other sectors of society. The extended chain
of responsibility and the separation of responsibilities for manufacturing
materials, design and construction, operations and maintenance, adaptation and
eventual disposal, have resulted in a breakdown of feedback loops among the
parties involved in creating and operating the built environment.

Summary

The shift towards sustainable construction creates a host of issues and problems
to be resolved. For example:

• Can construction be readily dematerialised in the sense recommended by the
Factor 10 Club?

• Can sustainable construction be implemented without significant changes in
national policy that alter national accounting systems and internalise
environmental costs?

• What lessons from natural systems are feasible for application to the built
environment?

• What are the roles of synthetic materials in construction?
• How can construction materials production and recycling be integrated with

the other components of the industrial production system?
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These are all difficult questions that must be answered to move forwards into an
era approximating sustainability in the built environment.
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Glossary

adaptive-expectations hypothesis A theory of economic behaviour which states
that people’s expectations of the future rate of inflation are informed primarily
by the rate of inflation in the immediate past. This process is also known as
extrapolative expectations, and can be applied to many economic variables.

aggregate demand (AD) All expenditures for the entire economy summed
together.

aggregate supply (AS) All production for the entire economy summed together.
allocative efficiency The use of resources that generate the highest possible value

of output as determined in the market economy by consumers. Also referred to
as economic efficiency.

asymmetric information A situation where two parties to a transaction involving
a good or service have unequal knowledge of the properties or risks involved
in making that transaction.

average fixed costs (AFC) Total fixed costs divided by the number of units
produced.

average total costs (ATC) Total costs divided by the number of units produced.
average variable costs (AVC) Total variable costs divided by the number of units

produced.
balance of payments A summary of monetary transactions with overseas nations.

It is compiled as an account of inflows and outflows recording visible and
invisible trade, investment earnings, transfers and financial assets.

barriers to entry Conditions in the marketplace that make it either impossible or
very difficult for firms to enter an industry and offer competition to existing
producers or suppliers. Factors which can make it very difficult for a firm to
enter a market include the high start-up costs facing companies new to an
industry, the legal requirements imposed by government and technological
constraints.

base year The year which is chosen as the point of reference for comparison to
other years.

base rate The rate of interest that UK financial intermediaries use as a reference
for all other interest rates for lending and receiving deposits. For example, large
financial intermediaries will borrow from one another at interest rates close to
the base rate.

boom A period of time during which overall business activity is rising at a more
rapid rate than its long-term trend.

Building Cost and Information Service (BCIS) Set up by the Royal Institution
of Chartered Surveyors in 1962, this service provides detailed information on
construction costs. The BCIS publishes a building cost index and a tender price
index. The data is revised on a quarterly basis. Copies are available from most
academic libraries. 



building cycles Refers to the fluctuations in construction output—from boom to
bust and back again. This sequence has been studied by many economists. The
cycles have been measured as varying in duration from 2–25 years according
to the sector and country. For example, Ball and Wood (1994) identified housing
cycles of 13 years in Germany and 25 years in Sweden.

building regulations A code of practice which specifies the type and minimum
quality of materials to be used in a building. These regulations are legally
enforced by district councils through, for example, building controls officers.

Building Research Establishment (BRE) A set of government laboratories
based in Garston, Watford. The BRE researches general developments such as
those concerning the control of fire, energy and the environment that relate to
all types of construction.

business fluctuations A type of cycle found in overall economic activity, as
evidenced by changes in national income, employment and prices. Sometimes
referred to as a business cycle.

capital All manufactured resources, including buildings, equipment, machines
and improvements to land.

capital goods These are goods that are used in the production of other goods.
Examples include cranes, factories and foundries. Consumers do not directly
consume capital goods.

capital value The monetary worth of an asset; for example, the price it could be
purchased for.

cartel Any arrangement made by a number of independent producers to co-
ordinate their buying or selling decisions. The members of a cartel, agree in
effect, to operate as if they were a monopoly.

central bank The official institution of a country which guarantees the liquidity
of that nation’s banking system. In some cases, the central bank monitors and
supervises commercial banks on the government’s behalf. It normally acts as
banker to the banks and other nationally important institutions. It is usually
owned by the government and manages the national debt, exchange rates and
the issuing of currency.

centrally planned model A theoretical system in which the government controls
the factors of production and makes all decisions about their use and about the
distribution of income. This system is often associated with communist nations.
A centrally planned economy is also known as a pure command system.

ceteris paribus The assumption that all other things are held equal, or constant,
except those under study.

chaos theory This suggests that the natural order of things is stormy and erratic
rather than efficient and predictable.

circular flow model A model of the flows of resources, goods and services, as
well as money, receipts and payments for goods and services in the economy.

claimant unemployment This is a record of the number of people claiming
unemployment related benefits on one particular day each month. 

cobweb theorem A dynamic model which tries to explain why cyclical
fluctuations in output and prices—such as those in the property sector—can
occur.
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coincident indicators Economic statistics that are used by economic forecasters
to track movements in the economy. For example, changes in output and the
stock levels of raw material confirm that an economy is changing.

collusion An agreement, written or unwritten, between producers to determine
prices, share out markets and/or set production levels, to avoid the danger of
price wars and excessive competition.

commercial banks These are privately owned profit-seeking institutions,
sometimes referred to as joint-stock banks to highlight the fact that they have
shareholders. Most high street banks, such as HSBC, NatWest and Barclays,
are commercial banks.

competition policy This is a collection of government measures to monitor and
control firms attempting to operate in an anti-competitive manner. For example,
the government attempts to prevent mergers between companies that are not in
the public’s interest.

competitive tendering The process of inviting contractors to bid for work on a
particular project. The opportunity to tender may be open to all companies or
restricted to a set of selected (preferred) contractors.

complementary goods Two goods are considered complementary if both are used
together. The more you buy of one, the more you buy of the other—and vice
versa. For example, bricks and cement are complementary goods.

Confederation of British Industry (CBI) Founded in 1965, the CBI represents
the interests of British firms. Membership consists of thousands of companies,
plus hundreds of trade associations and employers’ federations. The CBI’s main
aim is to express business views to government.

constant capital approach This approach to sustainable development argues that
man-made capital can act as a substitute for natural resources (natural capital)
— and, therefore, that as long as aggregate capital stock remains constant, there
will be a future.

constant prices Monetary value expressed in terms of real purchasing power,
using a particular year as the base, or standard of comparison, to allow for price
changes. For example, by expressing GDP at constant prices, comparisons can
be made between GDP for a succession of years.

constant returns to scale A situation in which the long-run average cost curve of
a firm remains horizontal as output increases.

construction majors A term adopted in the mid 1990s to denote contractors that
have diversified into various related (and unrelated) activities such as facilities
management, real estate and materials. In each case their turnover will be
expressed in billions.

consumer goods Goods that are used directly by households to generate
satisfaction. Contrast with capital goods.

consumer sovereignty The concept that the consumer is king. In other words, the
idea that consumers ultimately determine which goods and services are
produced in the economy. This may not apply in markets dominated by very
large firms. 

contestable markets This refers to markets in which there is strong potential (or
actual) competition because there are no barriers to entry or exit. In a contestable
market, firms have to price products competitively and profits are constrained.
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contingent valuation method This is a technique used to identify the price of an
externality. It involves a survey of the interested parties in an attempt to attribute
a hypothetical (monetary) value to an environmental gain or loss.

contracting out Used in the context of privatisation, contracting out refers to the
transfer of publicly provided activities to private contractors. For example, a
county council may contract out the management of its property portfolio to a
private sector surveying firm.

cost-benefit it analysis This is a way of appraising an investment proposal. It
involves taking into account the external costs and benefits of a proposed
development as well as the conventional private costs and benefits. This is done
by estimating monetary values for aspects such as health, time, leisure and
pollution.

cost-push inflation A rise in price level associated with a rise in production costs,
such as the price of raw materials.

current prices Monetary value expressed in terms of today’s prices. In other
words, what you have to pay for a good or service today. Also called absolute
or nominal prices. Contrast with constant prices.

cyclical indicators Economic statistics that are used by economic forecasters to
analyse the state of the economy. See entries for leading, lagging and coincident
indicators.

deflation deflation This is a sustained persistent fall in the general price level—
the opposite to inflation.

demand function A symbolised representation of the relationship between the
quantity demanded of a good and its various determinants. It looks like an
algebraic equation but it is actually just shorthand notation.

demand management Government policies designed to control the level of total
demand in an economy. Demand management policies are closely associated
with Keynesian economics.

demand-pull inflation An increase in price level caused by total demand
exceeding the current level of supply. Demand-pull inflation is often an
unwanted outcome of Keynesian policies introduced to achieve full
employment.

demand schedule A set of pairs of numbers showing various possible prices and
the quantities demanded at each price. The demand schedule shows the rate of
planned purchase per time period at different prices of the good.

demand-side economics This term generally refers to government policies which
attempt to alter the level of aggregate demand.

depreciation Reduction in the value of capital goods due to physical wear and
tear, and obsolescence.

deregulation Describes the process by which state monopolies are opened up to
competition—a strategy adopted in the UK since 1979. Now used to describe
a situation in any industry where statutory barriers to competition are liberalised
or removed. 

derived demand Demands created in a market to help meet other demands. For
example, the demand for factory buildings is derived from the demand for
manufactured goods. The term highlights the distinction between investment
goods and consumer goods.
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design and build An all-embracing agreement in which a contractor agrees to
undertake building, engineering work, design and cost estimating as part of a
package for a client.

direct policy This phrase is used to distinguish direct government intervention
from broader macroeconomic policies. Direct policy tends to be of a legislative
nature.

direct relationship A relationship between two variables that is positive, such
that an increase in one is associated with an increase in the other, and a decrease
in one is associated with a decrease in the other.

discounting A mathematical procedure by which the value of a sum or a stream
of sums due to be received at specific dates in the future is expressed in terms
of its current value.

diseconomies of scale When increases in output lead to increases in long-run
average costs.

disinflation A term coined in the early 1980s to describe the trend for a reduction
in the (then) high rates of inflation.

economic good Any product or service that is scarce and allocated by the price
mechanism. Contrast with free good.

economic growth An increase in an economy’s real level of output over time.
Usually measured by the rate of change of national income from one year to the
next.

economic system The institutional means through which resources are used to
satisfy human wants.

economics A social science studying human behaviour and, in particular, the way
in which individuals and societies choose among the alternative uses of scarce
resources to satisfy wants.

economies of scale When increases in output lead to decreases in long-run average
costs.

effective demand Demand that involves desire and ability to pay. In other words,
it is the demand that can be measured by actual spending.

efficiency See glossary entries for allocative efficiency and productive efficiency.
endogenous variables These are economic factors which affect other aspects of

a theory or model from within. For example, the level of unemployment will
affect the amount of income tax collected.

entrepreneur The fourth factor of production involving human resources that
perform the functions of raising capital, organising, managing, assembling the
other factors of production (land, capital and labour), and making basic business
policy decisions. The entrepreneur is a risk-taker.

environment In modern economic analysis, environmental assets such as clean
air, species diversity and tropical rainforests are considered alongside the
allocation of resources of traditional economic goods and services. Also see the
entry for environmental policy. 

environmental economics The origins of environmental economics date back to
the 1960s when green thinking became a popular concern. A central tenet of
the environmental economics school is that, as the economic system cannot
operate without the support of the environment, financial value should be placed
on environmental services.
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environmental policy Governments across the world are accepting responsibility
for the global and local problems that arise as a result of market failure. In the
UK, for example, the government has set out a strategy for sustainable
development in the general economy (DETR 1999) as well as a sustainable
strategy for the construction industry (DETR 2000).

equilibrium A situation in which the plans of buyers and sellers exactly coincide,
so that there is neither excess supply nor excess demand.

equilibrium price The price that clears the market, at which there is no excess
quantity demanded or supplied. In other words, the price at which the demand
curve intersects the supply curve. Also known as the market clearing price.

equity See glossary entries for horizontal equity and vertical equity.
exogenous variables These are economic factors which impinge upon a theory

or model from the outside, such as the weather. They are sometimes referred to
as autonomous variables; and they contrast with endogenous variables.

expenditure approach A way of computing national income (GDP) by adding
up the values of all spending on final goods and services.

external economies of scale These are the savings a firm can achieve in long-run
average costs due to changes that benefit the whole industry. For example, a big
increase in state funded training could help all firms in a particular sector
become more efficient.

externalities The benefits or costs that are experienced by parties other than the
immediate seller and buyer in a transaction; a third-party effect. Also known as
external costs.

factor markets In factor markets, households sell resources such as labour, land,
capital and entrepreneurial ability. Businesses are the buyers of these resources
to generate output (see Figure 3.1).

factors of production Often grouped under four headings—land, capital, labour
and entrepreneurial ability—these are the resources and inputs for any
economic activity.

financial intermediaries Institutions such as commercial banks and building
societies that link savers (people and organisations that have extra funds) with
borrowers (people and organisations that need funds).

Financial Services Authority The organisation responsible for regulating and
supervising all financial intermediaries in the United kingdom.

fine tune A term used in economics to suggest that an economy has an engine like
a car, and this can be set up to run at different levels of efficiency by adjusting
various flows.

fiscal policy A combination of government spending and taxation used to achieve
macroeconomic management. 

fixed costs The costs that do not vary with output. Examples of fixed costs include
include the rent on a building and the price of machinery. These costs are fixed
for a particular period of time, although in the long run they are variable.

foreign exchange market The market for buying and selling foreign currencies.
free enterprise A system in which private businesses are able to obtain resources,

to organise those resources and to sell the finished product in any way they
choose.

free good Exceptional goods, such as watercourses, sunshine and air, that have a
zero price because they do not require the use of scarce factors of production.
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free market model A theoretical economic system in which individuals privately
own productive resources and can use these resources in whatever manner they
choose. Other terms for this system are a pure market or pure capitalist
economy.

free riders Individuals who do not pay for the goods and services that they
consume.

game theory The study of how decisions are made, particularly in the context in
which decision-makers have to take other people’s responses into account. It is
used to analyse oligopolistic forms of competition.

golden rule A fiscal objective that constrains government only to borrow to
finance investment not to fund current spending.

government failure The concept that government policy intervention may not
necessarily improve economic efficiency.

gross domestic fixed capital formation A national income accounting category
representing expenditure on fixed assets (such as buildings, vehicles, plant and
machinery). It is more common to refer to this expenditure as investment.
Spending on maintenance and repairs is officially excluded from this measure.

gross domestic product (GDP) The most common measurement of a nation’s
wealth, based on income generated from resources within its own boundaries;
the monetary value of its output of goods and services.

gross national income (GNI) A measurement of a country’s wealth. It represents
the total output of goods and services produced by the country in a year, plus
the net value of overseas assets. In the UK, there is little difference between
GDP and GNI. In 2000, UK GDP was £950 billion and GNI was £956 billion.

harmonised indices of consumer prices (HICP) A standard measure of
consumer price inflation that allows comparison between European Union
countries. This series of figures commenced in January 1996.

headline inflation rate The change in the retail price index that is announced in
the UK government’s monthly press release. This index reflects any changes in
mortgage interest payments unlike the underlying rate of inflation, which is
adjusted to exclude these payments.

hedonic pricing method A technique used to identify the price of an externality.
It provides an estimate of the implicit price of an environmental attribute by
comparing the value of two identical goods, one with the environmental element
and the other without.

horizontal equity The concept that all people should be treated identically. The
idea that underpins equal opportunities policies. 

human capital Investment in education and training that enhances the
productivity of individuals.

ILO unemployment rate A measure of unemployment produced by the
International Labour Organisation. It defines unemployment as people who are
without work yet actively seeking employment. Data is gathered through labour
force surveys.

imperfectly competitive markets A broadly used term to refer to all markets that
do not have the characteristics of perfect competition. Commonly referred to
as imperfect competition.

income approach A way of measuring gross domestic product by adding up all
factor rewards—that is, the sum of wages, interest, rent and profits.
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income elasticity of demand A measurement of the responsiveness of the quantity
demanded to a change in income.

index numbers A way of expressing the relative change of a variable between
one period of time and some other period of time, selected as the ‘base year’.
For example, the base year index number is set at 100 and the value of the
variable in subsequent years is expressed above or below 100 according to its
percentage deviation from the base.

inferior goods Products or services for which demand decreases as consumer
income increases. Goods of this nature are exceptions. Contrast with normal
goods.

inflation A sustained rise in prices, formally measured by the retail price index.
injections Supplementary inputs into the circular flow of income in an economy.

Typical injections are investment, government spending and export income.
interest rates These determine the cost of obtaining credit and the rewards paid

to owners of capital.
internal economies Formal term for economies of scale. Contrast with external

economies of scale.
inverse relationship A relationship between two variables in which an increase

in one variable is associated with a decrease in the other, and a decrease in one
variable is associated with an increase in the other.

investment Spending by businesses on things like machines and buildings which
can be used to produce goods and services in the future.

labour The human resource involved in production. In other words, the
contributions (both thinking and doing) of people who work.

lagging indicators Economic statistics (such as unemployment and investment)
that change approximately twelve months after a change in overall activity
(gross domestic product).

land One of the factors of production. In economic terms, land consists of both
the physical space (in which economic activity can be located) but also natural
resources such as coal, oil, water, natural vegetation and climate.

law of demand Quantity demanded and price are inversely related. In other words,
the law of demand states that more is bought at a lower price, less at a higher
price (other things being equal). Also known as the theory of demand. 

law of diminishing (marginal) returns States that after some point, successive
increases in a variable factor of production, such as labour, added to fixed
factors of production, will result in less than a proportional increase in output.

law of increasing opportunity costs An economic principle that states that in
order to get additional units of a good, society must sacrifice ever-increasing
amounts of other goods. It is also referred to as the law of increasing relative
costs.

law of supply The relationship between price and quantity supplied (other things
remaining equal) is a direct one. That is, as price increases so does the quantity
supplied and vice versa.

leading indicators Economic statistics (such as retail sales and consumer credit)
that change approximately six months in advance of gross domestic product
and are used to predict changes in the economic cycle.

leakages A withdrawal from the circular flow of income. Examples are net taxes,
savings and imports.
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liabilities All the legal claims for payment that can be made on an institution or
company. In short, the amount owing to others.

life cycle analysis This approach aims to take into account the whole life costs
incurred during a project. The analysis covers the total cost of ownership,
including the initial investment, production, operation and maintenance costs.

liquidity This describes the ease with which an asset can be used to meet liabilities.
Cash is the most liquid asset.

long run That time period in which all factors of production can be varied.
long-run average cost curve (LAC) This represents the cheapest way to produce

various levels of output given existing technology and current prices. It is
derived from a compilation of short-run positions (see Figure 7.4b, page 107).

loosely coupled systems Every industrial activity is to some extent interdependent
with a number of other activities; that is, they are coupled in some way. Some
of these couplings are ‘tight’ while others are ‘loose’. Construction is typified
as a loosely coupled system as the firms involved in the industry operate fairly
independently of another.

low inflation A trend for annual price increases to be below 5 per cent.
macroeconomics The study of economy-wide phenomena, such as total consumer

expenditure.
macroeconomic objectives Targets relating to the whole economy, such as price

stability, employment levels and the balance of payments.
marginal cost (MC) The change in total costs due to a one-unit increase in the

variable input. The cost of using more of a factor of production.
marginal physical product (MPP) The output that the addition of one more

worker produces. The marginal physical product of the worker is equal to the
change in total output that can be accounted for by hiring one more worker.

marginal propensity to leak (MPL) The proportion of an increase in national
income that is withdrawn from the circular flow. For example, a 0.2 MPL
indicates that out of an additional £100 earned, £20 will ‘leak’ in imports,
savings or tax. 

marginal revenue (MR) The change in total revenues resulting from the sale of
an additional unit of a product.

market An abstract concept concerning all the arrangements that individuals have
for exchanging goods and services with one another. Economists often study
the market for particular goods and service, such as the labour market, the car
market, the commercial property market, the housing market, the building
materials market, the credit market, and so on.

market-based instruments These involve various incentive systems designed to
operate through the price mechanism to encourage environmentally friendly
behaviour. Examples include carbon taxes, the climate change levy and deposit
refund systems.

market-clearing price Another term for equilibrium price.
market economy An economy in which prices are used to signal the value of

individual resources to firms and households.
market failure A situation in which the free forces of supply and demand lead to

either an under-or over-allocation of resources to a specific economic activity.
market mechanism See market economy and price mechanism.
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market structures The characteristics of a market which determine the behaviour
of participating firms, such as the number of buyers and sellers and the ease of
entry into (and exit from) a market.

market supply schedule A set of numbers showing the quantity supplied at
various prices by the firms comprising the industry. The horizontal summation
at each price suggests the market supply.

maximum price legislation A price ceiling set by a government agency
specifying a level in a specific market beyond which prices must not rise.

menu costs The resources used up revising contracts due to inflation.
merit good A product or service that is deemed socially desirable by politicians.

If left to the private market, merit goods may be under consumed.
mesoeconomics A study of economic activities at the level of sectors or industries.
microeconomics The study of economic behaviour of individual households and

firms and how prices of goods and services are determined.
minimum efficient scale The lowest rate of output at which long-run average

costs reach their minimum point.
mixed economy An economic system in which decisions about how resources are

used are made partly by the private sector and partly by the government.
mobility of labour The ease with which labour can be transferred from one type

of employment to another. Mobility of labour is considered in terms of
geographical and occupational mobility. The converse concept, the immobility
of labour, is often employed by economists.

models Simplified representations of the real world used to make predictions and
to provide greater clarity to economic explanations.

monetarists Economists who believe that changes in money supply are important
in the determination of the full employment level of national income.

monetary policy A policy, usually implemented by the central bank, to control
inflation rates by influencing aggregate demand through changes in interest
rates. 

monetary policy committee (MPC) A Bank of England committee, established
in 1997, to set interest rates independently of HM Treasury, in order to achieve
the UK government’s predetermined target rate of inflation.

money Anything that is generally accepted as a means (medium) of payment for
goods and services, or the settlement of debts (that is, deferred payments).
Ideally, money should act as a store of value and unit of account—although
during periods of high inflation it may become deficient in these respects.

money supply A generic term used to denote the amount of ‘money’ in circulation.
There are many definitions of money supply—with individual variants
including different types of bank deposits in the overall money supply measure.

monopolistic competition A market situation in which a large number of firms
produce similar but not identical products. There is relatively easy entry into
the industry.

monopoly A market structure in which a single supplier dominates the market.
monopsony A market in which there is only one buyer.
multiplier The number by which an initial injection into an economy must be

multiplied to find the eventual change in national income. Mathematically, it is
the reciprocal of the marginal propensity to leak (MPL).

national accounts An annual record of an economy’s aggregate performance.
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national income A generic term for all that is produced, earned and spent in a
country during one year. Strictly speaking, it is defined as gross national product
(GNP) minus capital depreciation.

nationalisation Taking into public ownership some part, or all, of an economic
activity previously located in the private sector.

natural capital approach An approach to sustainable development that regards
the environment as critically important to future economic wellbeing. Its basic
premise stands in stark contrast to the constant capital approach.

natural monopoly An industry best suited to production through a single firm.
Such situations arise when production requires extremely large capital
investments.

neoclassical economics Economists in the neoclassical school follow the
traditions of classical economists such as Adam Smith and believe that free
markets are best suited to steer economies.

neutral equilibrium A theoretical concept closely associated with a two sector
economy where the established levels of activity persist forever, since there are
no pressures for change.

new economy Coined in the late 1990s, this term describe the use of information
technology in business, both within and between firms and between firms and
consumers. More generally, it describes a way of restructuring economies
through the use of information technology.

nominal values The values of variables such as gross domestic product and
investment expressed in current prices. Also called money values. In other
words, the actual market prices at which goods and services are sold.

normal goods Goods for which demand increases as income increases. Most
products and services that we deal with are normal goods. 

normal profit The minimum rate of profit necessary to ensure that a sufficient
number of people will be prepared to undertake risks and organise production.
In more formal terms, it is the normal rate of return to investment—which differs
from industry to industry.

normative economics Analysis involving value judgements about economic
policies; relates to whether things are good or bad. A statement of ‘what ought
to be’.

notes and coins The currency of a nation, normally referred to as cash.
novation A term coined during the early 1990s to describe a client-led contractual

bonding between an architect and building contractor. See design and build.
Office for National Statistics (ONS) The UK government agency responsible

for compiling and distributing economic, demographic and social statistics. It
publishes an array of economic data on the Internet (see page 28 for details).

oligopoly A situation in which a large part of the market is supplied by a small
number of firms. The firms may behave as if they are interdependent.

opportunity cost The highest-valued alternative that has to be sacrificed for the
option that was chosen.

opportunity cost of capital The normal rate of return or the amount that must be
paid to an investor to induce him or her to invest in a business. Economists
consider the opportunity cost of capital as a cost of production.

Organisation for Economic Cooperation and Development (OECD)
Comprising all the capitalist countries as members, including Australia, Japan,
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the United States and Canada and western European nations, the OECD
produces several economic publications and commentaries each year, including
data allowing international comparison of environmental indicators. The
organisation is based in Paris.

Organisation of Petroleum Exporting Countries (OPEC) This is a group of 13
petroleum producing nations. The organisation was formed in 1960 to control
oil supply and prices; it is an example of a cartel.

output approach A way of measuring national income (see gross national
product) by adding up the value of the output produced by each sector of the
economy.

partnering A broadly defined term to describe a situation in which two or more
organisations work openly together to improve performance by agreeing mutual
objectives and ways for resolving any disputes. See also public private
partnership and strategic partnering.

per capita A Latin phrase meaning per head of the population.
perfect competition A market structure in which the decisions of buyers and

sellers have no effect on market price.
perfectly competitive firm A firm that is such a small part of the total industry

picture that it cannot affect the price of the product it sells.
perfectly elastic A supply or demand curve characterised by a reduction in

quantity to zero when there is the slightest increase or decrease in price.
Producers and consumers are completely responsive to any change of price. 

perfectly inelastic The characteristic of a supply or demand curve for which
quantity supplied remains constant, no matter what happens to price. Producers
and consumers are completely unresponsive to price changes.

planning curve Another name for the long-run average cost curve.
planning gain A trade-off agreement between a local authority and developer that

permits the developer to build in return for some compensatory benefits to the
community. A common example involves the provision of social housing as an
integral part of a proposal for a commercial housing development.

planning horizon Another name for long-run cost curves. All inputs are variable
during the planning period.

polluter pays principle A strategy based on market incentives to assure that those
who pollute are encouraged to reduce the costs that fall on society. The principle
was succinctly set out in 1987 by the Secretary of State for the Environment:
‘The polluter must bear the cost of pollution.’

positive economics Analysis that is strictly limited to making purely descriptive
statements and scientific predictions, such as ‘if A, then B’. Positive statements
can be checked against the evidence—they are statements of what is. Contrast
with normative economics.

precautionary principle A recommendation that the costs of avoiding
unacceptable environmental consequences should be met even if the
precautions may turn out in the long run to have been greater than necessary.

present value A future monetary value expressed in today’s prices; the most that
someone would pay today to receive a certain sum at some point in the future.

price-elastic demand When a price change of a product or service results in a
more than proportionate change in demand, then demand is said to be price
elastic.
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price elasticity A measurement of the responsiveness of the quantity demanded
or supplied to a change in unit price.

price elasticity of supply A measurement of the responsiveness of the quantity
produced for the market due to a change in price.

price index The cost of today’s basket of goods expressed as a percentage of the
cost of the same basket during a base year.

price-inelastic demand When a change in price results in a less than proportionate
change in demand, then demand is said to be price inelastic.

price mechanism Prices are a signalling system between firms and households
concerning the use of resources. If a price mechanism operates, there is a market
economy. The terms ‘price’ and ‘market’ are interchangeable.

price system An economic system in which (relative) prices are constantly
changing to reflect changes in supply and demand for different commodities.
The prices of commodities are signals to everyone within the system about
which are relatively expensive and which are relatively cheap.

price-taker A characteristic of a perfectly competitive firm. A price-taker is a
firm that must take the price of its product from the prices of its competitors.

principal-agent A concept used to highlight one possible cause of market failure
— inexperienced clients (the principal) cannot be confident that their best
interests are properly represented by contractors (the agent) acting on their
behalf. 

principle of exclusion This simply means that anyone who does not pay for a
product or service will not be allowed to benefit from consuming that particular
good—they will be left out or excluded from the product’s or service’s benefits.

principle of rivalry The principle that private goods cannot be shared. If person
A uses a private good, than that prevents the possibility of person B using that
good. Persons A and B cannot eat the same apple simultaneously.

private commercial A sector of the construction industry concerned with
privately funded commercial developments such as shops, offices and leisure
facilities (see Tables 1.3 and 1.4).

private cost The specific monetary payments made by firms and individuals in
the production and consumption of goods and services.

private finance initiative (PFI) A modern form of procurement to encourage
private investment in public sector projects. PFI suppliers are typically
contracted not only to construct a facility but also to manage and maintain the
infrastructure and provide support services for a period of several years
following construction. Introduced in the UK in 1992, the initiative is designed
to reduce the pressure on public sector borrowing.

private goods Goods that can only be consumed by one individual at a time.
Private goods are subject to the principles of exclusion.

private industrial A sector of the construction industry concerned with privately
funded industrial developments like factories and warehouses. Since the
privatisation of the public utilities—gas, water, the electricity supply and
generation—the significance of this sector has increased (see Tables 1.3 and
1.4).

privatisation In very general terms, this involves the transfer of assets from the
public sector to the private sector.
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procurement A generic term used by professionals within the built environment
to describe the general process of obtaining, acquiring and securing some
property or land.

product differentiation This occurs in imperfect markets when individual
producers introduce differences in the characteristics of products and services
that are broadly alternatives to each other in order to gain a competitive
advantage. In construction markets, product differentiation may be achieved by
craftsmanship, foreign language ability, associated financial packages or some
technological superiority. A differentiated product gives producers greater
freedom to determine their prices.

product markets A market in which businesses sell consumer goods to
households (see Figure 13.1).

production function The relationship between inputs and output. A production
function is a technological, not an economic, relationship.

production possibility curve A curve representing the maximum combinations
of two goods that can be produced assuming (a) a fixed amount of productive
resources and (b) efficient use of those resources.

productive efficiency The utilisation of the cheapest production technique for any
given output rate; no inputs are wilfully wasted. Also known as ‘technical’
efficiency. 

profit The income generated by selling something for a higher price than was paid
for it. In production, profit is the difference between total revenues received
from consumers who purchase goods and the total cost of producing those
goods.

profit maximisation model A model based on the assumption that the central aim
of the firm is maximising profit. This can be achieved by setting prices so that
marginal revenue equals marginal cost. If marginal revenue is greater than
marginal cost, total profit can be increased; conversely, when marginal cost is
greater than marginal revenue, total profits decline.

progressive income tax A tax system in which a higher percentage of income is
taxed the more a taxpayer earns. Put formally, the marginal tax rate exceeds the
average tax rate as income rises.

project partnering An arrangement between the main contractor and the client
working together on a single project. It embraces a range of possibilities, but it
is usually comes into effect after the contract for the project has been awarded.
It has been devised to overcome the adversarial relationships that typify
traditional construction contracts. It is designed to prevent contractors regarding
projects as a sequence of separate operations and making no long-term
commitment to its success.

public goods Goods for which the principles of exclusion and rivalry do not apply.
Public goods can be jointly consumed by many individuals simultaneously, at
no additional cost and with no reduction in the quality or quantity of the
provision concerned.

public (non residential) A sector of the construction industry concerned with the
construction of roads, prisons, schools, etc. In short, public sector works other
than housing (see Tables 1.3 and 1.4).

public private partnership This is a particular type of contractual arrangement
between the public sector and private sector firms. These give the private sector
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a greater role in financing, building and maintaining public sector facilities,
although the government retains a stake in the PPP company. In contrast to the
private finance initiative, under public private partnership arrangements the
government is not liable to a fixed stream of annual payments.

public sector The simplest definition is all forms of ownership by central and
local government.

public sector net cash requirement (PSNCR) This is a measure of the public
sector’s short-term financing requirement. It covers the combined funding
requirement of both central and local government. The concept was previously
known as the public sector borrowing requirement (PSBR).

quasi-public goods Goods or services which by their nature could be made
available for purchase by individuals, but which the state finds administratively
more convenient to provide for all the nation (such as roads).

rational-expectations hypothesis A theory that suggests that individuals
combine all available information to form judgements about the future. 

real values Measurement of economic values after adjustments have been made
for inflation.

recession A period of time during which the rate of growth of business activity is
consistently less than its long-term trend, or is negative. If it is unduly
prolonged, a recession may become an economic depression.

registered social landlords A group of private organisations that manage nearly
two million homes for tenants on lower incomes with supported from the
government. Examples of organisations on the register include charitable
companies, housing associations and co-ownership societies.

rent controls A price ceiling on rents charged for private rented accommodation.
First introduced in 1915, the initial intention was to protect tenants from
unscrupulous landlords; however, rent controls distorted the housing market
and they are no longer popular.

research and development policy Research and development (R&D) is
undertaken by a wide range of institutions and organisations, although about
50 per cent of UK R&D is government funded. Historically, the UK has been
strong in research but less effective in development.

resource allocation The assignment of resources to various uses. More
specifically, it means determining what will be produced, how it will be
produced, who will produce it, and for whom it will be produced.

resources Inputs used in the production of goods and services. Commonly
separated into four categories: land, labour, capital and entrepreneur (see
separate glossary entries for details). Also called factors of production.

retail price index (RPI) A weighted average of prices of a representative set of
goods and services purchased by the average household.

Right to Buy Act 1980 This legislation gave council tenants the right to acquire
their houses or flats at a discount of the market value and allowed local
authorities to transfer their housing stock.

Royal Institute of British Architects (RIBA) The principal professional body
in the United Kingdom concerned with architecture. Established in 1834, it
currently has 27,000 members, with 6,000 registered overseas.
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Royal Institution of Chartered Surveyors (RICS) The main UK professional
body concerned with surveying in its various guises. It was founded in 1868
and now has over 85,000 members across its seven different divisions.

scarcity A reference to the fact that at any point in time there is a finite amount
of resources, while people have an infinite amount of ‘wants’ for goods and
services.

services Goods that do not have physical characteristics. Examples of services
include the ‘goods’ provided by doctors, lawyers, dentists, educators, retailers,
surveyors, wholesalers and welfare staff.

short run The time period in which a firm cannot alter its current size of plant.
sick building syndrome Defined by the World Health Organisation as a syndrome

of complaints covering general feelings of malaise, the onset of which is
associated with the occupancy of certain modern buildings. The problem
particularly affects the health of some office workers. 

social costs The full cost that society bears when a resource-using action occurs.
For example, the social cost of driving a car is equal to all the private costs plus
any additional cost that society bears, such as air pollution and traffic
congestion. (Some authors use this term to simply refer to external costs.)

social price The total price when all costs and benefits have been considered—
that is, when private costs and benefits are added to the external costs and
benefits.

stable equilibrium A situation in which, if there is a shock that disturbs the
existing relationship between the forces of supply and demand, there are self-
corrective forces that automatically cause the disequilibrium to be remedied.

strategic partnering An agreement between a contractor and client to work
together on a series of construction projects in order to promote continuous
improvement. Contrast with project partnering.

structural rigidities These are obstacles within markets that prevent a swift
response to changing forces of supply and demand. They are more prevalent in
some markets than others. One example of a structural rigidity is the way that
commercial leases affect the dynamics of the property market.

subnormal profits A rate of return that is below the rates being earned elsewhere.
More commonly these would be referred to as a loss.

substitute goods Two goods are considered substitutes if one can be used in place
of the other. A change in the price of one, therefore, causes a shift in demand
for the other. For example, if the price of butter goes up, the demand for
margarine will rise; if the price of butter goes down, the demand for margarine
will decrease.

supernormal profits A rate of return that is greater than the rates being earned
elsewhere. Also known as abnormal profits.

supply constraints These occur when it is either not possible to increase output
—or, it is only possible at high costs.

supply curve The graphical representation of the supply schedule; a line showing
the supply schedule, which slopes upwards (has a positive slope).

supply schedule A set of numbers showing prices and the quantity supplied at
various prices for a specified period of time. In effect, therefore, the schedule
shows the rate of planned production at each price.
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supply-side economics Government policies designed to create incentives for
firms and individuals to increase productivity. Supply-side economics is
concerned with the level of aggregate supply.

sustainable construction An international agenda set for the construction
industry designed to deliver products that perform better over their full life cycle
and work in a more economically efficient and socially responsible way. For
other definitions, see Table 15.4 (page 237).

sustainable development In general terms, developments that balance social,
environmental and economic concerns. The sustainable development agenda
recognises that decisions made today can have serious implications for future
generations. For other definitions see Table 15.1 (page 233), which includes the
most widely quoted definition from the World Commission on Environment
and Development. 

sustainable investment rule A fiscal rule stating that public sector net debt as a
proportion of GDP should be held over the economic cycle at a stable level—
that is, below 40 per cent of GDP.

tax bracket A band of income to which a specific and unique marginal tax rate
is applied.

tax burden The incidence of tax within society as a whole—and the contribution
in tax of different sections of society.

theory of the firm A theory of how suppliers of any product or service make
choices in the face of changing constraints.

third party Persons external to negotiations and activities between buyers and
sellers. If person A buys a car with no brakes and then runs person B over,
person B is a third party to the deal struck between person A and the seller of
the car, and person B’s suffering is a negative externality.

tight coupled systems An industry typified by close relationships and high levels
of co-ordination between producers. For example, manufacturing displays
many tightly coupled systems. Contrast with loosely coupled systems.

total costs All the costs of a firm combined, such as rent, payments to workers,
interest on borrowed money, rates, material costs, etc.

total expenditure The total monetary value of all the final goods and services
bought in an economy during a year.

total income The total amount earned by the nation’s resources (factors). National
income, therefore, includes wages, rent, interest payments, and profits that are
received, respectively, by workers, landowners, capital owners and
entrepreneurs.

total output The total value of all the final goods and services produced in the
economy during the year.

total revenue The price per unit times the total quantity sold.
trade-off A term relating to opportunity cost. In order to get a desired economic

good, it is necessary to trade off some other desired economic good whenever
we are in a world of scarcity. A trade-off involves the sacrifice that must be
made in order to obtain something.

transaction costs All the costs associated with exchanging, such as the
informational costs of finding out price and quality, service record and
durability, and the cost of enforcing the contract.
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transfer payments Money payments made by governments to individuals for
which no services or goods are concurrently rendered. Examples are social
security payments and student grants.

transition economies Refers to the economies of the 25 countries in Eastern
Europe and the former Soviet Union that are moving from a centrally planned
to a market system. The term, however, can be used less strictly to refer to any
economy changing its system of resource allocation.

travel cost method A technique used to identify the price of an externality. The
central premise involves estimating how much people are willing to pay to travel
in order to experience an environmental asset. 

underlying rate of inflation The increase in the retail price index adjusted to
exclude the affect of mortgage interest payments. Contrast with the headline
inflation rate.

unit elastic demand If a percentage change in price leads to an identical
percentage change in demand, then the product has an elasticity of unity—that
is, an elasticity of one.

unit elastic supply A property of the supply curve where the quantity supplied
changes exactly in proportion to changes in price. In this hypothetical situation,
revenue is invariant to price changes.

u-value A traditional measurement of heat loss. As the u-value coefficient moves
nearer to zero the insulation quality of the material being measured improves.
In other words, as the u-value lowers there is less heat lost through the fabric
of the building.

variable costs Costs that vary with the rate of production. Examples include wages
paid to workers, the costs of materials, and so on.

vendor A seller—especially one who sells land and property.
vertical equity The concept behind measures to achieve social justice or fairness

by providing benefits targeted at people with specific needs. The idea that
underpins policies such as means-tested benefits and taxing the rich more
heavily than the poor.

voluntary instruments This term has emerged as the green agenda has developed,
and it refers to the various assessment schemes for buildings and management.
Ironically, the common thread is that these schemes always have to be ‘paid
for’ as legislation has not been introduced to make them compulsory.

wage-price spiral An inflationary process in which incomes and retail prices
follow each other in an upward direction (see Figure 14.3).

wages councils Bodies set up by the government to determine the pay of those in
occupations that are traditionally poorly rewarded. At their peak these bodies
regulated wages for more than one million employees in trades such as retailing
and agriculture. Wages councils were abolished in the UK in 1993.

x-inefficiency Describes the organisational slack that results in higher unit costs
than would occur within a more competitive marketplace.
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