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INTRODUCTION: WHAT IS A DISCIPLINE? 

Dave Langford 

Professor Emeritus Glasgow Caledonian University 

 

This book is about a community reporting on itself.  In doing so, it will 

not be solipsistic but will attempt an even-handed approach to the 

question.  In order to analyse the question sources from official statistics 

through to sociological discourses of what contributes to a discipline will 

be cited.  Let us start with a definition of a discipline: 

The Latin origin of the word (disciplina) derives from the Latin verb ―to 

learn‖ (discere). More contemporary definitions suggest that it is, ―a 

branch of learning or scholarly instruction.‖ (Concise Oxford English 

Dictionary: Soanes and Stevenson 2008) 

The phrase ‗scholarly instruction‘ is informative.  It suggests that a 

‗discipline‘ is passed down through programmes of learning and that, 

moreover, this learning is, in part, the formal transition of knowledge, but 

is also as much a socialisation into the values and the ways of thought of a 

discipline.  From this, a ‗discipline‘ is then a point in the development of 

thinking.  It may start with a trade or craft, then develop into a profession 

and then move on further to a ‗discipline‘ as distinct from a ‗profession‘.  

The difference between a discipline and a profession is important. 

A profession is clearly a body of knowledge which has been gathered to 

ensure an evenness of standards of services to the public.  This 

standardisation is often regulated by law such as in the case of the 

Architects‘ Act (1997) but in all cases it requires members to act at a 

prescribed level of competence in a narrow field.  Often the expected 

body of knowledge for the membership of a profession is laid down – 

tightly in some cases – such as the Project Management Body of 

Knowledge (2008) convened by the Project Management Institute in 

which adherence to ethical standards is expected. 

However, these restrictions do not apply to a ‗discipline‘.  The boundaries 

of a discipline are broader than those of a profession and are likely to 

span over several professions and conjoin with other disciplines.  In the 

case of Construction Management, the ‗discipline‘ will spread across the 

professions of Architecture, Planning, Engineering and Surveying in all of 

their diverse forms.  Construction management (CM) will also join with 

other disciplines but it is distinct from each of them.  So, the disciplines 

allied to the professions connect with CM but it is a wider spectrum 
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embracing the social sciences, ecology, management theory, history and 

many others which will form boundaries with CM without provoking 

unseemly turf wars. 

The question still remains – if a ‗discipline‘ is distinct from a profession 

then what exactly is it?  Certainly it has some connection with what is 

taught in Universities.  One approach is to say that what is taught in 

Universities must be ‗discipline‘.  Using this classification system 

adapted by the UK Joint Academic Classification of Subjects (JACS) 

used by the Higher Education Statistics Agency and the University and 

Colleges Admissions Service to evaluate student numbers for the subjects 

of Architecture, Building and Planning are grouped as disciplines.  Sub-

categories in this group are relevant and illuminating: for example 

‗Building‘ has six sub-categories as follows: 

 Building 

 Building Technology 

 Building Surveying 

 Quantity Surveying 

 Construction Management 

 Building not classified elsewhere 

The ‗Building not classified elsewhere‘ category is interesting of itself.  

While the Architecture and Planning categories carry the caveat ―to be 

used sparingly‖, no such warning is given to this Building miscellany 

sub-category.  This of itself tells us a story that one of the features of 

‗disciplines‘, especially new ones, are characterised by being both 

interdisciplinary and heterogeneous.  Surely these are essential 

characteristics of Construction Management?  Indeed, one may argue that 

these very characteristics of being both interdisciplinary and 

heterogeneous have held CM back for so long from being thought of as a 

discipline in its own right.  Here, there are issues of boundary 

management which fall under the spotlight.  Consequently, it behooves 

the CM community to maintain its distinctiveness.  This question is 

perhaps modernistic in that it presumes a set order of knowledge within 

one field.  The CM community, as a whole, recognises that interfaces 

with adjacent disciplines are forever changing.  However, we must be 

thankful that turf wars between the adjacent disciplines are rare but in 

order for CM to be fully accepted as a discipline the following subsidiary 

questions need to be answered: 

 What is the core of the discipline of CM and where are its margins? 

 Can we define a content? 
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 What are the dominant methodologies used? 

In order to answer these questions, Del Favero (2009) has proved helpful.  

She classifies disciplines in four ways: 

 Codification 

 Paradigm Development 

 Consensus 

 the Biglan Model 

These will now be examined in turn. 

Codification 

A discipline codifies what it knows.  This may be in Codes of Practice, 

bodies of knowledge and in particular in the production of Journals and 

other reading matter (see Chapter 5).  CM would seem to pass this test.  It 

would be tempting to be seduced by the ‗codification‘ argument because 

most of the ‗codification‘ is done by academics.  But, a little humility is 

required.  Many academics work by developing a conceptual 

understanding of the world and work by induction from the particular to 

the general.  Much of this extrapolation is judgemental and this can only 

point to the purely general, the abstract, the formal.  That which is alive, 

liveliness remains inaccessible. 

Paradigm development 

This theory, developed by Kuhn (1996) suggests that disciplines are 

defined by paradigms which may be thought of as ‗models of thought‘.  

This condition is exhibited in mature disciplines, particularly those which 

have well-defined ways of discovering new knowledge.  This is likely to 

be strongly empirical and to fall into the positivist tradition of carrying 

out research and is more often associated with the physical sciences.  The 

paradigm itself is governed by wide acceptance of what exactly new 

knowledge is but disciplines such as CM are unlikely to pass this test as 

many of the studies undertaken are not subject to replication given the 

heterogeneous methodologies used.  However, studies on methodologies 

by Dainty (2008) and Smyth and Morris (2007) in the respective fields of 

CM and Project Management showed that positivist methodology was the 

dominant form for research studies.  Therefore, replication studies similar 

to those found in the physical sciences should be possible. 

Consensus 

A discipline may be found where there is coagulation of ideas around a 

field of study, immersion in the same Journals, the same professional 
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allegiances.  Again, these features are likely to be found in those same 

physical or ‗hard sciences‘ and less so in the social sciences.  In the Arts 

and Humanities subjects, consensus is said to be rare.  While CM does not 

carry the authenticity of the physical sciences as a ‗discipline‘, there 

would seem, at least anecdotally, to be a broad consensus about what 

themes are deemed to be appropriate for research.  Appropriately, there 

are groups within the discipline, indeed any disciplines that lie outside of 

the consensus. 

Broadly gathered under the banner of ‗Critical Construction Management 

Studies‗ (which mirrors the ‗Critical Management Studies‘ grouping in 

the discipline of ‗Management‘) there is a groundswell of academic and 

professional opinion which challenges the orthodoxy of government and 

business thinking.  These developments are important signposts in the 

development of a discipline.  The emergence of certain ‗schools of 

thought‘ is a signal of a maturity but thankfully the CM community has 

resisted demarcation and tribal squabbles. 

The Biglan model 

Biglan (1973) developed his understanding of how ‗disciplines‘ are 

classified by studying the academic staff of a state university and a liberal 

arts college in the USA.  In essence, it uses the three ideologies discussed 

above to synthesise a taxonomy of ‗disciplines‘.  According to Del Favero 

(op. cit.), a ‗discipline‘ can be identified by three dimensions as follows:- 

 existence of a paradigm. 

 degree of practical application. 

 involvement with living organisms. 

CM satisfies all three criteria as a discipline.  The first dimension has 

been discussed; the second is self-evident and Biglan‘s study (op. cit.) 

showed that applied disciplines have a strong commitment to consultancy, 

producing technical reports and peer evaluation.  The third dimension was 

bifurcated by academic staff in areas where living organisms were studied 

tended to form groups populated by postgraduate students and assistants 

with non-life groups showing a greater commitment to teaching.  CM 

would seem to fit the discipline in which people, as living organisms par 

excellence are the frame work for study.  This preference echoes the 

works of the historian Lucien Febvre (1933) who noted that: 

History is the study of people, not the study of things or 

concepts.  Ideas stripped of the people who express them … 

institutionally separated from those who create them.  No, there 

is no history than that of the people. 
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In this context, the third criterion of Biglan is satisfied for CM to be 

considered as a ‗discipline‘. 

From the above, it is asserted that CM is a ‗discipline‘.  Further evidence 

is presented in the subsequent chapters which chart the growth of 

provision of the subject in the Universities, the rise in the number and 

range of Journals and the other supporting institutions. 
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1 A SHORT HISTORY OF A LONG STORY 

Dave Langford 

Professor Emeritus, Glasgow Caledonian University, Glasgow 

 

FOREWORD TO THE CHAPTER 

This brief chapter charts some of the historical building blocks for the 

discipline of construction management.  Of necessity, it is not 

comprehensive and only five civilisations have been selected for 

coverage.   A case could have been made to start the story earlier than the 

Egyptians.  Certainly the Phoenicians had a vibrant construction and 

trading industry and beyond the rivers Nile, Jordan, Tigris and Euphrates, 

the achievements of the Mayan and the Aztec civilisations in building 

their monumental terraced pyramids in Central America could merit 

inclusion.  The Babylonians could have a case, despite their contribution 

to accounting by engraving clay tablets to provide records, the 

contribution to building is questionable.  While the Hanging Gardens of 

Babylon are listed as one of the Seven Wonders of the Ancient World, 

there is still controversy about whether they existed.   

The ancient buildings of Sri Lanka (formerly Ceylon), based upon a 

strong understanding of aquatic principles could have been included.  

Similarly, the ancient settlement of Ankor Wat in Cambodia demonstrates 

great building and craft skills but its purpose city, temple or both? And 

the reason for its abandonment is still uncertain.  Many would have 

included the triumphs of Islamic building with its strong emphasis upon 

mathematical relationships to determine shapes and form.  It can only be 

said in mitigation that the chapter is intended to trace steps in the 

construction management process and that little could be ascertained from 

these building cultures.  The reader may argue that this is the case for the 

achievements of the Greeks but they have been included because of the 

Seven Wonders of the Ancient World, five were the works of the Greeks: 

namely the Temple of Zeus , the Pharos of Alexandria, the Colossus of 

Rhodes, the Mausoleum at Halicarnassus and the Temple of Diana at 

Ephesus.  The Romans have been included for their international impact 

on construction practice and their advances in civil engineering and 

materials. The Egyptians are included for obvious reasons and the 

Pyramids of Giza are also one of the Seven Wonders: not only the oldest 

but also the most intact after thousands of years. 
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The Chinese have been covered as it is said that the Great Wall is the only 

structure built by humans that can be seen from space.  The piece on 

Chinese construction disputes this claim but the Chinese are included to 

extend the reach of where we can learn from beyond ancient European 

and Middle Eastern cultures.  Finally, the progress made by the engineers 

and builders in Europe and the USA in the nineteenth century has been 

included since it provided a springboard for the subsequent rapid changes 

in the construction process. 

Finally, may I offer two apologies?  If I have left out a particular 

civilisation which could have been included then I apologise. The 

selection has been the editors and based upon the reasoning set out above.  

Any omissions or errors in the historical text are mine.  Second, for the 

fact that this piece has not been written by a professional historian and so 

may seem shallow to those who have a keener eye for historical research.  

A series of secondary sources have been used in the preparation of this 

chapter and each section is provided with a bibliography for further 

research. 

CHINESE CONSTRUCTION 

A story which attempts to chart the ancient origins of construction and 

how construction projects were managed cannot overlook the 

achievements of the Ancient Chinese.  After all, the claims that the Great 

Wall, perhaps the most revered structure of Chinese antiquity, can be seen 

from space have been around since the 1930s.  Since space flight began, 

the veracity of whether the Great Wall is the only man-made object 

visible from space has been challenged.  Nonetheless, for the wall to 

attain such mythical status as a structure speaks for its impressive 

dimensions.  But the ancient Chinese contribution to construction is not 

limited to the Wall; the culture saw massive developments in 

mathematics, ceramics, medicine, astronomy and practical inventions 

such as printing, papermaking and gunpowder.  Naturally, in order for 

these activities to flourish cities and transport had to be in place and then 

there are some remains of ancient Chinese civilisation. 

Perhaps the story needs to start with the Great Wall.  The historical 

origins can be traced back to the period 1100-771 BC (the Western Zhou 

dynasty) when a line of towers was constructed as a defence against 

northern Chinese nomadic tribes.  These fortress states were connected in 

part by several states which were at war during the period 476-221 BC.  

The walls provided defensive enclaves for each of the states but it was not 

until the Qin dynasty 221-206 BC that the disparate sections of the Wall 

were joined up thus creating the concept of a defensive wall across 

northern and central China.  The project was completed much later when 
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the Ming dynasty (1368-1644 AD) built up the Wall to the structure we 

recognise today.  The construction achievement is not only in the building 

of the Wall but also in the supporting infrastructure of garrison towns, 

blockhouses and similar supports sufficient to billet up to one million 

soldiers. 

The resulting structure is over four thousand miles long built over many 

centuries.  As might be expected, the Wall is not homogenous in terms of 

the materials used; earlier parts were made of rammed earth and the stone 

built Wall that we see today was made of brick and stone.  Materials to 

hand in a locality were used to construct the Wall and so, in its entirety it 

is a patchwork of building materials and styles.  In its most impressive 

sections in the Beijing area, the Wall is some 5-8 metres high and 5-6 

metres wide.  However, in rural areas, much of the Wall has fallen into 

disrepair due to a combination of erosion and vandalism. 

Chinese construction achievements are not confined to the Great Wall.  

During the Sung dynasty (960-1279 AD), cities were built to support the 

administrative class, which is a distinctive Chinese contribution to the 

development of management thinking.  The provincial cities were 

stimulated to grow as printing and education became more widespread.  

Also, trade expanded requiring road and maritime construction to prosper.  

As markets spread, then links between the coastal cities and the inland 

settlements were needed and construction supported the growth of trade.  

Few records remain to tell us about the working methods, materials or 

management cultures involved in the building of these cities.  However, 

as an indicator of sophisticated living inside the palaces, there is a record 

of a toilet being found in the tomb of a Chinese ruler from the Western 

Han dynasty, a period of history estimated as 206 BC-24 AD. 

What has been the legacy of ancient Chinese construction?  Perhaps the 

dominant legacy is one of administrative science.  The Chinese were the 

first to construct a civil service which served government and ‗only the 

bright need apply‘ seemed to be the rule.  Stern civil service examinations 

filtered applicants so that an elite and centralised bureaucracy was 

created.  This would have had the authority and access to resources to 

direct construction works to serve the emperors.  In short, a powerful 

public sector client body developed that is redolent of many modern 

construction industries. 
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THE EGYPTIANS 

The Egyptians offer a powerful legacy to the modern construction 

industry.  As a civilisation they built around eighty pyramids over 100 

years.  The early pyramids were built with bricks made from mud.  The 

structures, using the typical shape were constructed by bricklayers who 

would alternate the courses by using a line of ‗stretcher bricks‘ (laid with 

the longest side outwards) then topped with a course of ‗header bricks‘ 

(laid with the smallest side outwards).  This pattern has been an 

unchanging configuration of bricklaying – now known as ‗English Bond‘ 

to create strong walls of brickwork. 

Inevitably, time overtook the mud-baked bricks and so the pyramids 

eroded.  In order to offer greater permanence to the burial chambers of the 

pharaohs and other important officials the material used was changed to 

stone around 2630 B.C.  This enabled larger structures to be built but the 

construction method remained the same – Headers and Stretchers – in 

stone. 

In the next phase of large pyramid construction – designed by the 

architect Amotec – the often rough work of the interior of the pyramid 

was clad in white limestone.  Structures which remain to this day are 

emblematic of a sophisticated construction culture. 

The shape of the pyramid – typically six plinths ending in a pointed 

summit which was intended to provide a stairway to heaven and so bring 

the human client closer to the gods – required very precise dimensional 

co-ordination.  The alignment was to have the east and west walls 

pointing to true north; an achievement which pointed to a sophisticated 

command of astral surveying.  The footprint of the largest comprised of a 

side of around the length around two football fields (i.e. 200m.).  This site 

area was carefully levelled to great accuracy.  The dimensional tolerance 

was very small – to within a few millimetres over the whole site. 

The construction process 

The dominant driver of the building of the pyramids was ‗time‘.  Each 

large pyramid took around 30 years to build and for each pharaoh to 

achieve immortality it was vitally important that the pyramid was ready to 

receive him, his family and servants.  The building schedule was 

organised around the floods of the River Nile.  The flood season lasted for 

around four months of the year and this enabled the pattern of shifting 

labour from agricultural production to construction – a switch which was 

to be observed until well into the 18
th

 Century in Europe. The chapter on 

the Medieval builders records the practice of labour migrating between 

construction and agriculture through to modern times. The floods not only 
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provided labour but also logistically enabled the materials and workers to 

be moved from the quarry site in the case of stone and the labour 

encampment and the building site in the case of labour. 

Once at the site the quarried stone would be dressed to incredible 

dimensional accuracy; this technology changed hardly at all over 300 

years.  Stones were shaped using copper chisels which were later changed 

to bronze implements.  For all the fine work involved in the polished 

white limestone, chisels as small as 8-10mm wide were used.  Once 

dressed, the stone would be moved into place using ramps and sleds 

which were dragged by manual labour; surprisingly carts were not used.  

This was a huge achievement given that the blocks in the base plinth 

could weigh around 15 tonnes and the upper plinth was constructed with 

stones of about 2.5 tonnes.  Larger pyramids contained some 2.5 million 

blocks; each block was levelled with a simple A frame and a plumb line 

from the apex of the A.  Obviously, the size of the A frame would be 

changed for different sized blocks. 

The labour process 

The labour force was not in fact slaves but free workers who mixed 

agriculture and building work according to the season.  There is evidence 

that the work-force were well looked after and that their diet, unusually 

for a labouring class, included meat.  They were an exalted cohort of 

workers who would expect to pass into the next world as a reward for 

their labours.  This work force was extremely large – typically 20-30 

thousand young men and it is said that the Great Pyramid at Giza gathered 

together the largest construction labour force in the history of humankind.  

The pyramids provided employment for about 1 in 30 males in the labour 

force.  These workers would be organised into two crews of ten who 

would cut the stone and then two further gangs of ten would dress and 

place the stone.  It was a classical span of management structure.  Each 

span of control would be headed by a sub-foreman who would set daily 

targets and would be answerable for their achievement.  Competition 

between gangs and crews would be encouraged with the prize being extra 

beer rations!  Above the sub-foremen was the over foreman who would 

be in control of about 4000 men.  The working regime was for 10 days, 

followed by a day of rest.  The living conditions of the builders were seen 

as comfortable and their families occupied the living quarters.  Shops 

grew out of these settlements and the workers had access to medicines 

and beer rations, also many of them were able to send portions of their 

wages to relatives in other parts of the country. 

In spite of these benefits, pyramid building was very hard labour and the 

life-span of the work force was limited to around 32 years whereas the 
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life expectancy of the aristocracy was 55 years.  Wall paintings in the 

pyramids often depict the bent and broken bodies of those who had given 

their lives to the building. 

As the structures became more grandiose, the strain on resources, 

manpower and administrative services became unsustainable.  Smaller 

pyramids became fashionable and then they became undesirable in 

themselves.  Like many of the buildings created prior to the credit crunch, 

the pyramids may have become illustrations of the celebration of ego.  

The famous Valley of the Kings eschewed burial in pyramids in favour of 

burial chambers hewn from the natural rock in order to hide the burial 

sites from robbers. 

What then have we learned from the Egyptians?  To begin with, they left 

behind them the tallest structures in the world for 4000 years.  As well as 

the pyramids, tall columns over 20 metres high supporting shell roofs 

were constructed.  These columns were built in sections with sand 

supporting the columns until they were built to their full height which 

avoided lifting.  Other skills which have come down the centuries include 

engineering in different materials with strong dimensional control, based 

upon sophisticated surveying methods.  Quality management systems 

were in place and architects perfected the use of natural lighting to 

illuminate the interiors of the pyramids.  All of these led to the creation of 

temples, statues and cities with the new materials of stone and bronze. 

The clients may have thought that Egyptian monumental buildings eased 

their passage to heaven and the gods but their real achievement is that 

their creations bought us closer to modern ideas of building. 
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THE GREEKS 

Not 150 metres from where I sit writing this piece is a terrace of 

apartments built in the style of Greek architecture, designed by the 

renowned Glasgow architect Alexander ‗Greek‘ Thompson (1817-1875).  

He was a contemporary of George Rennie Mackintosh, the famous 

Glasgow artist and designer.  Alexander Thompson was deeply 

influenced by the Greek architectural style which is perhaps the enduring 
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contribution of the Greeks to the history of construction and has inspired 

many notable buildings around the world.  The most prominent of Greek 

buildings, the Parthenon promoted a wide interest in Greek culture and 

intellectual pre-occupations.  The Doric columns which are the most 

visible contribution can be seen in the making of the British Museum 

(1847), the Brandenburg Gate (1793) and the Altes Museum in Berlin 

(1830).  Beyond Europe, a bank in Philadelphia (1824), parts of the 

Capitol Building and many other prominent buildings elsewhere in the 

world owe much to the Greek building tradition. 

Greek construction can be cast into five periods: the Minoan (c. 1700-

1580 BC), the Mycenaean (c. 1600-1100BC), the Archaic (c. 750-500BC) 

and the Classical (c. 500-300BC).  Appropriately, the Greeks learned 

from the Egyptians.  Settlements in Crete and Greece built major palaces 

for the Minoan civilisation.  Knossos (1800-1580BC) on Crete provides 

an excellent example of the building skills available but moreover drew 

upon the monumentalism of the Egyptian palaces.  The specific 

innovation was the inclusion of open air theatres inside these royal 

complexes where also evidence of plumbing and flushing capacity in 

toilets has been found.  Finally, columns as intermediate supports start to 

appear in this period. 

The next stage of development was sparked by the decline of the Minoan 

culture and the emergence of Mycenae in Mainland Greece.  Little is 

known of the construction practices of the Mycenaean culture other than 

the creation of the putative arch.  This came in two forms; first a 

triangular support over a lintel and second, a form of corbelled brickwork 

walls which met in the middle of an opening.  Later, the corbelling 

technique was developed into a domed form with the best example being 

a public building, the Treasury of Atreus (c. 1250BC). 

The dominant period of Greek construction was that known as Ancient 

Greece.  The developments in this period were propelled by trade and 

colonisation.  The built form was predominantly cult buildings 

celebrating the many gods and goddesses in the Greek pantheon.  The 

materials used were rubble and mud bricks, timber and latterly (c. 700 

BC) fixed clay roof tiles which led on to painted clay tiles.  Stone had yet 

to make an appearance. 

Changes occurred around 750 BC when visits to Egypt enabled the 

Greeks to see the large, stone buildings which inspired them to replace 

timber and brick with stone now being used for making columns.  This 

change enabled decorative facades to be created between columns and 

later (around 650 BC) the Doric column began to take shape.  It was made 

with rounded blocks of stone, alternately ribbed and plain, topped with a 
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plain capital.  Around 600BC the Doric column evolved into the Ionic 

column with its sculpted scrolls and decorative capital.  This in turn gave 

rise to the more ornate Corinthian capital which had two rows of leaves.  

As these skills in stone work developed, the stonemasons were able to 

develop the moulding of stone which offered double and convex 

curvatures.  All of these forms remain attractive to modern builders. 

The popular image of Ancient Greek society is probably set by the 

Classical Period (c. 480-320 BC) which saw the construction of the 

Temple of Zeus (c. 460BC) which became one of the Seven Wonders of 

the Ancient World, the Acropolis and the Parthenon in a mature blend of 

the Doric and Ionic styles.  The columns are said to have their origins in 

mathematical proportions; the relationship between the height and the 

diameter is said to be the same as that between the length of a man‘s foot 

and his height. 

The final period of the Greek style centres less on the City States of 

Mainland Greece and more upon the outlying, colonised areas.  For 

example, in Alexandria in Egypt, a great library was built which inspired 

the new one opened in 2001 and the lighthouse or Pharos which was built 

of masonry to a height of over 130 metres and became another of the 

Seven Wonders. 

So, what have we learnt, some 3000 years later?  We have little 

knowledge of the construction processes used by the Greeks but the 

robustness of their religious buildings, the heights of the towers of 

Alexandria and ‗The Winds‗ in Athens signal highly developed skills in 

masonry.  The ways in which sculpture, ornamentation and decoration 

adorned columns and facades have lasted as a style until present times.  

There is no doubt that the Greeks inspired a number of progressive 

movements in construction technology. 
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THE ROMANS 

In the Monty Python film ‗The Life of Brian‗ one of the characters asks 

―What did the Romans ever do for us‖?  This catchphrase has endured 
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through Adam Hart-Davies ‗ popular science TV series about the 

advances made by the Roman engineers and builders.  Not one kilometre 

from where this piece is being written there are houses called ‗villas‗, 

within three kilometres an aqueduct can be seen, every occupied space 

will have facilities for ablutions and houses made of concrete are a mere 

half-kilometre away.  All of these have their origins in the Romans‘ 

contribution to the art and science of construction. 

At its height, the Roman Empire spanned almost all of Western Europe, 

large parts of Central Europe, Egypt and North Africa.  Over this Empire 

the Romans built 53,000 Roman miles of roads (a Roman mile is about 

the same as a UK/USA mile). 

Much of this work depended upon slave labour and much of this labour 

force was moved to Rome to erect the magnificent public buildings, the 

remains of which can still be seen today.  The film ‗Spartacus‗ (1960) 

graphically depicts the energy and work shown by slave labour in 

rebuilding the Rome of Julius Caesar.  In order to maintain the Empire, a 

powerful navy was required for transporting troops and bringing back in 

triumph the spoils from the conquered area of the then known world.  

Ports were required and were built with masonry below the water line.  

These blocks were joined together with an early form of cement which 

was made of soft volcanic earth called pozzuoli which when mixed with 

lime to support bridge or harbour piers made the material mixed with 

harder stone to form concrete.  This was used to build walls for public and 

domestic buildings.  Timber piles were driven inside coffer dams.  When 

above ground, walls were faced with stucco bricks or tiles.  The more 

monumental buildings often used stone, frequently marble which was 

moved from various parts of the Empire.  This stone enabled the 

fashioning of elaborate columns to be used as the main structural support.  

There were three basic forms of column; the Doric which developed from 

the Greek column but had an additional ornate base, then later the more 

decorated Ionic column found favour in some public buildings as each 

was decorated with spiral fluted cuts and scroll shaped decoration.  These 

then evolved into the Corinthian column, the most elaborate of all with 

strong capitals which enabled wider spaces between the columns. 

The Romans also made a notable contribution to public health.  Baths in 

public places, the forums and in the more opulent palaces where they 

were known as thermae held a special place in Roman life.  Every major 

town had many baths (at the beginning of the fourth century AD Rome 

had around 1000) and each had steam and bathing facilities.  But, if water 

was important, then the delivery to the cities by means of aqueducts 

became a triumph of Roman engineering.  Those that remain in Europe 

are among the most awesome monuments, the most notable being at 
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Segovia (c. 50 AD) and the Pont du Gard (c.18 BC) near Nîmes.  

Considerable resources were dedicated to bringing water to the towns and 

Hodge (2002) notes that in the first century AD the water system supplied 

Rome with more water than was supplied to New York City in 1988. 

The aqueducts fed the great baths of which the Stabian Baths at Pompeii 

are the most memorable example.  In Robert Harris‗ novel ‗Pompeii‘ 

(2003) the hero of the story is an engineer who senses that earth is on the 

move as the water service through the aqueduct is interrupted.  In the UK, 

the Roman Baths at Bath (the Roman Aquae Sulis), engineers and 

builders used lead-lined channels to convey the hot, sulphurous spring 

water to a complex series of warm and cold baths, saunas and Turkish 

baths (Cunliffe, 1985).  

The great public buildings associated with Rome were commissioned by 

the Emperor Augustus (63 BC – 14 AD) who was fortunate to have the 

great Vitruvius (c. 80-70 -15 BC) working as his architect and engineer 

on many of the memorable buildings.  Vitruvius‘ great work De 

Architectura is the best preserved record of the building methods of the 

time.  His work advanced the understanding of how structures behaved 

and enabled the great buildings of Rome to stand and endure.  Augustus 

launched his huge building programme on the back of finishing a war 

(was it ever thus?); the civil war between the Empire and the Republic.  

Considerable fortunes were spent on the building of temples, theatres and 

amphitheatres for the games which embodied the ‗bread and circuses‘ 

(panem et circenses) culture in order to keep the populus content and stop 

them from rebelling.  

What then can be said of the Romans‘ contribution to Construction 

Management?  First, it was huge.  International Construction Brigades 

were formed to build the infrastructure for an imperial power, roads, 

garrisons, leisure facilities, temples and domestic villas.  At the start of an 

occupation work would be carried out by soldiers and slaves.  When the 

Romans were confident that they had subjugated a country, then a 

government would let out construction work under contract.  These were 

not the only achievements; others include the developments in 

understanding how structures behave, the developing and refining of 

cement and concrete and the uses of marble in mosaics were advances in 

materials science.  In engineering, the high arched aqueducts and bridges 

and the deep timber piles in coffer dams were also valuable achievements.  

Also remarkable were the innovations in public health through the mass 

transition of water.  In the public sphere, urban planning was well 

understood – it had to be because at the time of the Augustine rebuilding 

programme, Rome was a city of one million people which was very large 

for the time.  Consequently, grid forms of streets were used with the 
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Forum as the central point.  Areas for commerce, retail, religion and 

recreational activities were created and building practice was strictly 

enforced by written codes.  In the midst of the awe still inspired by 

Roman building, it should be remembered and recognised that these 

accomplishment were often built by enforced and slave labour and with 

materials plundered from a vast Empire. 

The Roman legal skills are evident in their well-developed contractual 

procedures (Lancaster, 2008).  Cicero describes a particularly nasty 

example of a corrupt public client, Verres, and his success in ousting a 

temple maintenance contractor; his description of the procurement rules 

involved shows the degree of sophistication that had been reached in the 

Late Republic (Anderson, 1997). 

After the fall of the Western Roman Empire in the mid-fifth century to the 

Visigoths, the buildings fell into part ruination but in time the descendants 

of various Germanic tribes which had overrun Rome began to build in the 

Romanesque style which characterised the cathedral and castle builders of 

the Early Middle Ages 

Finally, in answer to the question posed at the beginning of the chapter, 

―What did the Romans ever do for us?‖, we need look no further than the 

masterpiece of cathedral building by the architect Sir Christopher Wren, 

St. Paul‘s in London; the dome structure was also a legacy of the Romans.  

It survived the Blitz and still stands out today among the skyscrapers.  

Part of the inscription to him could also be said of Vitruvius and the other 

Roman architects and engineers ―si monumentum requiris, circumspice”: 

―If you seek his memorial, look around you‖. 

References 

Anderson, J. (1997) Roman architecture and society. Baltimore, MD: 

Johns Hopkins UniversityPress. 

Cunliffe, B.W. (1985) The Roman Baths: a guide to the baths and Roman 

Museum. Bath: The Bath Archaeological Trust. 

Harris, R. (2003) Pompeii. London: Hutchinson. 

Hodge, A.T. (2002) Roman aqueducts and water supply. London: 

Duckworth.  

Lancaster, L. (2008) Roman Engineering and construction. In: Oleson, J. 

(ed.), The Oxford handbook of engineering and technology in the 

classical world, Oxford: Oxford University Press. 

Pannell, J. (1964) An illustrated history of civil engineering. London, 

Thames and Hudson. 



18 

Vitruvius (1914) Ten books on architecture. Translated by Morgan, M.H.  

Cambridge, MA, Plain Label Books. 

MEDIEVAL BUILDERS IN EUROPE  

The principal achievement of this era of building was to create structures, 

most often cathedrals and royal palaces which dominated the landscape of 

Europe.  They were technically challenging to build, conveyed great 

vision and by their sheer size awed a population sheltered in primitive 

housing. 

The dominance of the cathedrals comprised both secular and religious 

statements.  It is a truism that buildings are symbolic of power and that 

the tallest and grandest buildings reflect political, commercial or religious 

power.  As such, in different eras, different types of building have 

clamoured to be the tallest; this has moved from housing (1960s), 

corporate (1970s), financial (1980s), commercial (1990s) and municipal 

power to commission developers to build ‗high‘ (2000s).  This is captured 

superbly in the novel by William Golding (author of The Lord of the 

Flies) called The Spire which is about building the tallest spire/steeple in 

the known world.  In the Middle Ages, the Cathedrals and other 

ecclesiastical buildings demonstrated the spiritual and temporal power of 

the Church. 

In the medieval period, the population began to expand, (not withstanding 

the ravages of the Great Plague or the Black Death in 1348 A.D.) and 

walled towns started to develop within which the cathedrals were often 

the centre piece.  Roads and bridges between walled towns provided the 

arteries for the transport of increased agricultural produce, building 

materials and labour.  But what are the influences of the cathedral 

builders on the practice of construction management? 

The first is in the sphere of the use of materials.  Stone replaced wood as a 

structural material in the 11
th

.Century.  The reasons for this lie in the 

changing power-base of the occupying forces in Britain.  The transition 

from wood to stone was one of the outcomes of the Norman Conquest of 

1066.  The Romans who had occupied Britain from 43 AD to around 410 

AD built with stone.  When they left due to the growing weakness of the 

Western Roman Empire the stone buildings crumbled.  The Anglo-

Saxons and allied tribes who then invaded Britain came from a land in 

what is now modern Denmark and NW Germany which had very little 

stone but plenty of wood so their experience was of wooden buildings. 

Old English timbrode is translated as ‗I built‘.  An Old English poem, The 

Ruin, found in the Exeter Book codex, is considered to be about an Anglo-

Saxon who looks with awe at the ruins of what was the Roman city of 
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Aquae Sulis (present-day Bath, Somerset ) and describes them as enta 

geweorc meaning ‗the work of giants‘.  On the other hand, the Normans 

or ‗North-Men‘ who had invaded Britain had had some two hundred years 

of experience of Roman or at least Romanesque buildings in stone after 

their conquest of what is called Normandie in modern France and used 

this to great effect, not only in the building of cathedrals – of which 

Durham is the best surviving example – but also of strong castles and 

fortifications which enabled them to subdue the native population. 

Anyone interested in Anglo-Saxon building need go no further than the 

films of the „Lord of the Rings‟ trilogy by J.R.R. Tolkien.  The ‗mead-

hall‘, Meduseld of Theoden, King of the Rohirrim is based on the 

description of the hall of the king in the Anglo-Saxon poem Beowulf 

which is called Heorot and is being menaced by the monster Grendel. 

The move from building in wood to stone led to changes in the authority 

of the trades: the mason supplanted the role of the carpenter whose role in 

the making of buildings was reduced.  Some data can help to illuminate 

this point: from 1050 to 1350 A.D. several million tons of stone were 

quarried in France to build 80 cathedrals and five hundred large churches 

– as well as tens of thousands of parish churches (Erlande-Brandenburg, 

1995).  This period saw the flowering of the architect as a professional 

role vested with intellectual and scientific skills.  The daring of the 

buildings they designed was prompted by their clients who frequently 

were powerful clergymen who had been charged with raising the funds to 

support construction (for the Glory of God and the salvation of souls). 

The method of contract was a mixture of what we would now recognise 

as ‗construction management‗ and ‗management contracting‘.  The client 

directly purchased the necessary materials and then paid the workers.  

The architect played the role of Executive Project Manager who was 

answerable to the client but who wielded great authority over the conduct 

and the progress of the works.  Presentation of the project was by a 

combination of drawings and models but these would be in the form of 

scheme drawings whereas working drawings were developed from the 

schematic designs.  Both were important documents of record since 

construction would often transcend the lives of the master mason, the 

architect, the client and the important tradespeople. 

The trades 

Reference has already been made to the ascendance of the stonemasons.  

A distinctive hierarchy of trades can be discerned.  The most senior would 

be the stonemasons followed by a larger number of men who mixed 

mortars and then the building labourers (assisted by animals) who 

transported, carried and lifted stone, water and lime.  Smaller forces of 
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carpenters, blacksmiths and glaziers were also employed.  These status 

divisions were reflected in the pay of the trades – one documented 

example from Sainte Lazare (Autun) in France in 1294-5 A.D. shows a 

daily rate of 7 deniers for unskilled labour, 10 deniers for mortar makers 

and plasterers and 20 deniers for masons and stone-cutters (Erlande-

Brandenburg op. cit.) 

The basis of project organisation was not uniform as the roles of architect 

and master mason were often blurred.  For some important medieval 

buildings, e.g. Canterbury Cathedral (largely completed by 1498) the 

master mason was appointed as a salaried employee by the client.  For 

other buildings, the master mason would be paid on a consultancy basis 

so that a master mason may have had several contiguous consultancies.  

In other cases the master mason would employ staff within his own 

business and so would be the main contractor.  It is at his time that we see 

the emergence of formal apprenticeship agreements.  Young men would 

undertake an apprenticeship of seven years and then following the period 

of training, the indenture was complete.  The fully trained worker was 

then free to leave the ‗master‘ to become a paid ‗journeyman‘ for other 

masters.  These journeymen were assisted by labourers and mortar mixers 

and much of their type of labour displayed the characteristics of labour in 

the buildings of Egypt.  Agricultural workers were taken from the land as 

and when they were required.  Consequently, the connection between 

construction and agricultural labour is still evident.  Listeners to the UK-

based radio soap ―The Archers ― will recognise this pattern in the 

character of Eddie Grundy.  The journeymen had contracts of 

employment which specified hours , governed by bell and hour-glass, 

holidays, rate per hour and, as we shall see later, these contracts provided 

the basis of the ‗Guilds‗ which were the forerunners of the Trades Unions. 

If a journeyman wished to become a master, he would have to win 

contract work from the client but access to the status of master was 

restricted by an early form of ‗registration‘ scheme.  In order to obtain a 

master‘s licence, other experienced masons would have to certify the 

applicant‘s financial probity and standard of workmanship.  In addition, 

the masons had their own hierarchy.  The ‗free masons‗ had skills which 

enabled them to shape faced or carved stone in the same way as a 

sculptor.  Beneath them would be the masons who positioned and set the 

stone and finally there were those who quarried the stone.  Since transport 

costs had to be borne by the client, the stone was often dressed at the 

quarry by the free masons to reduce the weight to be carried. 

Other trades were managed by the master mason.  These would include 

carpenters, slaters, thatchers, plumbers, glaziers, bricklayers and 

plasterers.  All of these trades would be provided with a supporting cast 
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of workers to do the heavy lifting.  Over all, the medieval construction 

industry provided considerable employment.  However, progress in 

respect of construction equipment does not seem to have been as great as 

that for the trades.  Historians of the sites at the time of building indicate 

simple cranes and lifting equipment operated by people and/or by sturdy 

animals such as oxen. 

Where contracts were let the work was supervised on behalf of the client 

by a ‗Clerk of Works‗. The most well known of these was the poet 

Geoffrey Chaucer whose ‗Canterbury Tales ‗ were said to have been 

drawn from his experiences while serving as a Clerk of Works during the 

building of a new nave of Westminster Abbey.  One of his responsibilities 

would have been recording most of the expenditures, especially on labour 

and materials. 

The medieval builders also pioneered an early form of ‗stage payments‗.  

The master mason would be paid a lump sum at the commencement of 

work and agreed sums at the completion of specified stages of the project.  

An alternative was interim payments for work in progress and bonds to 

guarantee the work were often demanded by clients and sometimes by 

contractors. 

Finally, the medieval period presented the Guilds as impartial 

organisations.  The Guilds are often seen as the forerunner of the Trades 

Unions but this is to offer only a partial reading of Guild history.  The 

Guilds can also be seen as two entities; one representing the interests of 

the employers – the Merchant Guilds and the other the Craft Guilds 

representing the collective interests of the growing numbers of 

journeymen.  The function of the Merchant Guilds was to regulate trade 

in the Guild‘s commodity; this would include prices, quality and the 

access of new merchants to the markets.  As such, they might be 

considered to have a closer relationship to the modern employers 

associations.  The Craft Guilds represented the interests not only of 

journeymen but also the apprentices.  Journeymen could move between 

masters and the Craft Guild was a form of organisation which sought to 

regulate wages and conditions along with funding welfare schemes such 

as schools and other charitable purposes.  So it is the Craft Guilds that can 

be seen as the forerunners of the Trades Unions (Epstein, 2006). 

Equally an argument can be made for the Merchant Guilds to be more 

visibly aligned to the professional bodies with the accreditation of 

appropriate lengths of education and training and being the arbiters of 

quality and standards.  The Craft Guilds may also be compared to the 

modern day ‗consultant‗.  The journeymen travelled and worked for 

several masters and dispersed ‗good practice‘ across members of the 



22 

merchant‘s organisations.  What is not in doubt is that the Guilds 

provided an important flywheel in the building industry of the medieval 

period. 

What can we say of the contribution of the medieval period to modern 

construction management practice?  In terms of technical advances, the 

use of stone to build on an awesome scale with great elegance and with 

increasing craft sophistication moved practice forward.  In respect of 

labour organisation, we can see specialisation of trades and a hierarchy of 

pay and status within them which is still codified into industrial relations 

to this day.  We can find a lineage of the regulatory framework governing 

the length of building apprenticeships and a controlled access to the 

‗ticket‘ of becoming a master.  In modern construction, the apprenticeship 

system is still in place, albeit much shortened but the registration system 

for employees is still an aspiration for many within the industry.  The 

current preference for industry improvement programmes may have 

echoes of the Guild system.  In the medieval period ‗journeymen‘ rolled 

out innovation by passing on ‗best practice‘ between employers.  In 

building contracts, early forms of innovative payment systems such as 

stage and advanced payments were evident.  The builders of the time also 

understood that projects had their own time cycle; buildings for the glory 

of God had an infinite time scale whereas buildings for military purposes 

had a short one but in either case, resources were arranged appropriately. 

Finally, the Guilds bequeathed to us the framework of modern regulatory 

organisations to govern construction practice; of no less importance are 

the wonderful Guild buildings which grace most European cities. 
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THE INDUSTRIAL REVOLUTION 

The building boom associated with what has generally been called the 

‗Industrial Revolution‘ demands attention in a chapter surveying the 

contribution of different eras to the discipline of construction 

management.  The greatest of the achievements of this era was arguably 

the growth of the transportation systems being made available in Europe 

and the United States.  From the period around 1750-1870 massive 

advances were made in roads, canals, railways, bridges and harbour 
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works.  Each was accompanied by advances in materials developments in 

the understanding of structural behaviour and construction methods.  This 

will of necessity concentrate on a few of the achievement, namely roads, 

canals and railways. 

Roads 

The section of the chapter on the Romans charted their influence on road 

construction and how they had used roads to connect military towns to aid 

the movement of troops and services to the garrisons.  Much of the 

network survives today and provided a framework for the road builders of 

the new era who provided similar functions.  In Britain, roads were built 

for military purposes to contain local rebellions in the mid eighteenth 

century.  These roads held little advantage for travel or trade and it was 

not until Thomas Telford (1757-1834) applied himself to the road system 

that they were brought to economic life during the period of 1803-1821 

saw the construction of 920 miles of road and 1,117 bridges.  Telford‘s 

road construction method was based upon an earlier road builder ‗Blind 

Jack‘ Metcalfe (1717-1810) who layered roads with foundation stones 

covered with gradations of smaller stones.  The road was cambered and 

provisioned with drainage gullies at each side.  Telford‘s roads were also 

layered with a base course of foundation stones comprised of rocks of 

around 175mm diameter, two courses of 60mm stone and a top layer of 

40mm gravel.  Telford‘s earlier career as a stonemason would have 

helped him to select and place the appropriate stones.  Telford‘s roads 

were sturdy but not necessarily cheap and it was left to the Ayrshire born 

John McAdam (1756-1836) to develop a more economical method of 

surfacing roads.  His innovation was to assert that the underlying soil was 

the load-bearer and if this could be kept dry, then it would support all 

traffic, however heavy it was.  McAdam‘s method was to pack three 

layers of 50mm stone in a cambered and well-drained format and to allow 

the traffic to break down the top layer so as to form an impervious 

surface. 

Beyond Britain, the French and Austrians made important advances.  In 

France, the Central Government took the lead and constructed a road 

network which spread throughout Europe.  The chief engineer was 

Tresaguet (1716-1796) who devised roads based upon a foundation layer 

of 150mm thick, an intermediate layer of smaller stones and a surfacing 

of small stones about the size of a walnut which broke down into fines 

under traffic.  The French road building programme led to the first school 

of civil engineering the École des Ponts et Chaussées (1747) which was 

established to prepare engineers for the work of bridge and road building. 
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In Austria, the new material of cement was applied to making concrete 

roads (1850) and in the UK (1865) and later on in the USA.  The use of 

tar and asphalt to create an impervious surface was first used in the UK in 

the 1830s but due to the difficulty of friction between iron shod wheels 

and fine surfaces it did not take off for a further 40 years when it was 

used widely in the USA. 

The road building programmes around the world led to many process 

innovations such as the diving bell, tunnelling shields and steam powered 

excavators.  The latter so frightened Dickens that he records in Domby 

and Son (2006 edition) the demonic nature of the excavations cutting the 

railway embankment outside Kings Cross. 

Everywhere  were bridges that led nowhere; thoroughfares that 

were wholly impassable; Babel towers of chimneys, wanting half 

their height; temporary wooden houses and enclosures, in the 

most unlikely situations; carcasses of ragged tenements, and 

fragments of unfinished walls and arches, and piles of 

scaffolding, and wildernesses of bricks, and giant forms of 

cranes, and tripods straddling nothing…..Hot springs and fiery 

eruptions, the usual attendants upon earthquakes, lent their 

contributions of confusion to the scene. Boiling water hissed and 

heaved within dilapidated walls; whence, also, the glare and 

roar of flames came issuing forth; and mounds of ashes blocked 

up rights of way, and wholly changed the law and custom of the 

neighbourhood. 

In short, the yet unfinished and unopened Railroad was in 

progress; and, from the very core of all this dire disorder, 

trailed smoothly away, upon its mighty course of civilisation and 

improvement. 

Canals 

Navigation across water, be it sea, lake or river is perhaps one of 

humankind‘s oldest skills.  The building of artificial waterways – the 

canals – has a long history.  Irrigation and transportation canals were built 

in the Egyptian, Babylonian, Roman and Chinese civilisations.  In a 

modern sense canal building started much earlier than the Industrial 

Revolution and large parts of Holland and France had well-developed 

canal networks dating from the sixteenth and seventeenth centuries.  The 

great Languedoc canal connecting the Atlantic Ocean to the 

Mediterranean Sea at 180 miles long was completed as early as 1681.  

Developments in the UK took longer and started with the opening up of 

existing river navigation with the invention of the first ‗dredger‘.  The 

first canal in the UK connected the River Mersey to St. Helens circa 1755 
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and completed in 1760.  An expanding industrial base in the North West 

of England demanded haulage systems which enabled access to coastal 

ports.  The Duke of Bridgewater (1736-1803), a wealthy textile factory 

owner and coal-owner commissioned the engineer who, perhaps 

personified canal builders, James Brindley (1716-1772) (now 

immortalised in Brindley Place, a conjunction of canals in Birmingham) 

to build the Bridgewater canal which opened in 1761.  Subsequent 

ventures sought to connect the great ports of Liverpool, Hull and Bristol 

by canal: this was authorised by an Act of Parliament in 1768. 

In Scotland, the Forth-Clyde canal began in 1768 and brought to the fore 

James Smeaton (1724-1792) who estimated construction costs at 

£147,377; the actual costs were £150,000.  Oh, for such forecasting 

accuracy on today‘s major projects!  The canal has had several lives; a 

setting for Alexander Trocchi‘s (1957) cult novel ‗Young Adam‘; the 

canal featuring a paddle boat which quickly pulled heavily loaded barges 

across Scotland.  The canal fell into disrepair and was closed in 1962 but 

was reopened in 2001 as a result of a Millenium-funded project featuring 

the innovative boat lift-the Falkirk Wheel. 

Perhaps the zenith of canal engineering came with Telford‗s magnificent 

aqueduct at Pontcsyllte which opened in 1805.  This achievement has to 

be added to Telford‘s Caledonian Canal: a route running across Scotland 

through the Great Glen.  Other commissions included a canal in Sweden 

to connect the Baltic to the North Sea. 

On a wider front there was the epic construction of the Suez Canal which 

followed the mainstream surge in canal building, having been finished in 

1896.  Around the same time, the Panama Canal was being instigated but 

construction setbacks, poor occupational health standards and the 

bankruptcy of the original promoters meant that the opening was delayed 

until 1916. 

Among the construction process achievements realised in the canal 

building era was the use of ‗clay puddling‗.  This technique combined 

excavated clay with sand and when ‗kneaded‘, as in dough, it is 

impervious provided that it is kept under water.  Tunnelling techniques 

were also advanced by the use of shields, compressed air and steam-

powered excavators. 

Railways 

The rapid expansion of industrial activity during this period meant that 

the arteries of trade – the canals – were choked.  It was said that the canal 

owners had become arrogant and that the movement of goods was too 

slow, so much so that ships could cross the Atlantic with cotton in the 
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same time as it would take to move the cotton from Liverpool to 

Manchester by canal.  Buoyant trading conditions led the manufacturers 

to consider alternative ways of transporting goods to ports or other towns 

within the UK.  Consequently, railways seemed to be a possible solution.  

Early experiments used horse drawn carts being pulled along cast iron 

tracks to move goods from the factory or mine to the canal.  However, 

horse-power was not good enough; steam-power was on the way.  Since 

the early 1800s experiments had been taking place with steam driven 

vehicles but their effectiveness was compromised by rails made of cast-

iron which tended to be brittle and so demand a light engine which 

afforded little traction.  This problem was overcome with the 

development of wrought iron rails which rolled into shops at the 

Bedlington Ironworks by John Birkinshaw in 1820.  As ever, innovation 

was prompted by the fusion of a quest for profit and an able engineer.  

The Durham coalfield had no access to the coast and in 1817 a railway 

was proposed which was to run from Stockton to Darlington.  The coal-

owner, Edward Pease had been convinced by George Stephenson (1781-

1848) that a steam railway was the solution to the problem of transporting 

coal to the coast.  Work on the line commenced in 1822 and was 

completed in 1825.  When it opened, two trains were put in harness to 

pull 21 coal wagons filled with passengers.  It managed the eight and a 

half-mile journey at an average speed of eight miles an hour.  The 

Railway Age had begun. 

Merchants in Liverpool and Manchester, frustrated by the tardiness of 

canal transportation, lobbied for a railway to run between the two cities.  

After opposition from land-owners and vested canal interests, an Act of 

Parliament enabling the railway to be built was agreed.  In 1826, George 

Stephenson was appointed as the engineer for the project.  It was, by all 

accounts, a disastrous exercise in project management.  Stephenson had 

designed the works and had undertaken the role of contractor – paying 

different groups of workers different piece-rates in an arbitrary manner.  

Auditors were appointed from the government but Stephenson refused to 

meet them.  Government loans were sought to keep the project afloat and 

it required the political and arbitration skills of Thomas Telford to ensure 

that the continuation of Government support for the project was 

continued.  By 1830 the project was opened to much acclaim.  The now 

famous locomotive, called ‗The Rocket‗ pulled 700 passengers but the 

opening was mired in tragedy when the train knocked over and killed the 

sitting MP for Liverpool. 

The next phase of the Railway Age was the building of a spinal line 

connecting Liverpool, Birmingham and London.  Permission for this 

work was granted in 1835 and it was known as the ‗Grand Junction Line‗.  
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Joseph Locke (1805-1860) was the engineer for this first of many railway 

projects throughout Europe.  Locke was not a ‗showy‘ engineer and 

preferred to use the terrain to flatten out the run.  Consequently, his lines 

do not carry many of the iconic bridges and tunnels which are often 

associated with railway engineering.  However, this approach let us say 

‗value engineering‗, delivered railways more cheaply and provided 

enhanced performance.  As an example, the Liverpool to Birmingham 

line (engineered by Locke) was built for £19,000 per mile whereas the 

London to Birmingham portion (engineered by Stephenson) cost £50,000 

per mile.  Even when taking into account the differing geological and 

topographical conditions, the disparity in costs is startling. 

However, Locke brought to the railway party one of the memorable 

contractors of the era – Thomas Brassey (1805-1870).  Locke‘s designs 

were driven by reducing risks during construction so that the avoidance of 

tunnels, where the most surprises may be found, enabled contractors to 

provide accurate estimates for the work to be done.  Locke also developed 

tight specifications which although often standardised were always clear 

in their intention. 

Thomas Brassey, who had worked for Telford as a surveyor, then turned 

his skills to contracting and, by the end of the era, built up a formidable 

construction organisation.  It is with Brassey that we see examples of 

‗strategic partnering‗; (with Joseph Locke), construction supported by 

long-term maintenance contracts for a set sum and, moreover, ‗respect for 

people‗ policies in the employment of the ‗railway navvies‘.  His people 

management skills were, by all accounts, legendary but unfortunately this 

story is not universal.  On the London to Birmingham stretch of the Grand 

Junction, George Stephenson let out work packages of around six miles in 

length.  The main contractors sub-let work to smaller contractors who 

evidently profited at the expense of the main contractors, many of whom 

fell into financial distress, thereby leaving Stephenson to undertake the 

role of a design and build contractor.  Some 29 separate contracts were let 

at the same time, so placing a huge managerial and design burden on the 

engineer. 

The travails of the workforce were not only horrific but also fatal and 

serious accidents were commonplace.  Terry Coleman‗s (1968) 

marvellous history of the men and women who built the railways, tells 

their true story. 

No narrative about the railway builders of this period can be complete 

without mention of Isambard Kingdom Brunel‗s (1806-1859) Great 

Western Railway which ran between London and Bristol.  The promoters 

of the line invited Brunel and three other engineers to submit competitive 
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proposals and the one offering the lowest price would be awarded the 

contract to engineer the line.  Offering prescience of 160 years before the 

Latham Report (1994) Brunel withdrew his offer reasoning that: 

You are holding out a premium to the man who will make the 

most flattering promises, and it is quite obvious that he who had 

the least reputation at stake, or the most to gain from temporary 

success, and least to lose by the consequence of disappointment, 

must be the winner in such a race. 

Brunel‘s wisdom prevailed and his bid was restored so that he was 

awarded the contract.  Construction contracts were let in 1835 and work 

started at each end of the line.  Innovations abounded such as low-slung 

brick arched bridges to cross the River Thames at Maidenhead which 

were the flattest brick arches ever built.  The magnificent ‗Box Tunnel‗ 

which was almost 3000 metres long was a triumph of engineering 

optimism.  The line was opened in 1841 – only six years after 

construction commenced. 

CONCLUSION 

The Industrial Revolution stimulated many of the construction 

management practices that are still evident today.  Among them can be 

seen issues of corporate sized construction organisations capable of taking 

on large projects, many of which are in Europe and parts of the 

burgeoning British Empire, thereby giving birth to an international 

construction industry.  What also arose were clients, often consortia of 

merchants who were able to raise project finance from investors in the 

way of PFI and PPP consortia; value engineering and value management 

techniques.  A strong emphasis upon sub-contracted labour, based on a 

piece-work basis also developed.  Technology also played a part in that 

innovations in materials became important.  Steel replaced iron and could 

be made in rolled sections, masonry or brick bridges could be low arched 

and tunnels could be driven further and more safely through the use of 

shields.  For the first time, mechanical and steam-driven equipment 

replaced human and animal powered labour.  Developments in cranes 

enabled large blocks to be lifted in the making of harbour works and 

structures such as light houses. 
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2 EARLY FOUNDATIONS OF THE 

DISCIPLINE: THE POST-WWII YEARS  

 

Dave Langford 
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In the immediate post-war period it was clear that many European and 

Japanese cities required reconstruction.  In the UK the residential areas of 

many cities had been heavily bombed and the housing shortage was acute.  

Some 200,000 houses had been destroyed and 3.5 million had suffered 

some form of damage.  One response was to start the drive for 

prefabricated housing.  Early contributions were the assembly of ‗prefabs‘ 

(indeed, the author of this Chapter was brought up in one!)  These houses 

were small, detached units made from prefabricated metal parts.  These 

parts were made in factories which, formerly, had been used for the 

manufacture of aircraft. 

However the ‗prefabs‘ were not the only response to the housing 

shortage.  It was thought that over 750,000 new houses were needed to 

accommodate newly married couples and a growing population. 

The response of the building industry was impressive.  The bulk of the 

new housing stock was owned by local authorities and between 1945 and 

1951 over 800,000 homes had been built for the public sector.  The drive 

to build was stated by the 1945 Labour government and continued by the 

Conservatives after their election in 1951.  Ambitious house building 

targets were set and in order to meet them the industry had to learn how to 

build quickly.  The solution was to build high and to prefabricate under a 

banner which later became known as ‗system-building‗.  This new 

methodology of building demanded greater co-ordination of design and 

construction and tighter logistics in relation to the manufacture, delivery 

and installation of components.  In addition, more sophisticated planning 

was needed to accommodate the wider uses of more advanced building 

services.  Moreover, because, in the later years, the ‗systems‘ used were 

owned by contractors, procurement methods were developed for the 

design and build formats.  Two assumptions underpinned the drive for 

high-rise, prefabricated housing: these were that this method was both 

faster and cheaper than others.  Unfortunately, both assumptions were 

found to be fallacious.  In the case of housing provision, the critical 

completion date was ‗occupation by the tenant/owner‘.  Whereas, in 
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traditional housing, this can be done on a rolling programme, the tall 

blocks had to be fully completed before any unit could be occupied.  It 

was also found that the costs per square metre were much more expensive 

because of the high costs of servicing for the tall blocks. 

Despite these disadvantages, the argument for building high went beyond 

the technical issues.  ‗Modernity‗ was the dominant cultural philosophy in 

the post-war world and the power of modernity in the built environment 

was widely respected in the architectural profession.  After all, both Le 

Corbusier (1887-1965) and Walter Gropius (1883-1969) – founder of the 

Bauhaus Movement – had championed high-rise living.  Consequently, 

for around 20 years from the end of the war, high-rise building had 

powerful advocates.  Leaving aside the Freudian interpretation of the 

desire to build tall towers, they afforded prestige to the designer and an 

image of ‗modernity‘ to the cityscape.  City Councils, whatever their 

political persuasion, and Councillors had commissioned high-rise housing 

for it added the élan of being a ‗modern‘ city.  While the ‗Green Belt‗ 

would not be instituted until 1947, development was constrained by the 

outward growth of most cities and a pragmatic approach was for housing 

density to be increased by building high on awkward plots of land.  The 

1948 Parliamentary Committee on The Appearance of Housing Estates( 

Ministry of Health and Central Housing Advisory Committee 1948) 

considered how to improve the amenities available to the inhabitants of 

the new estates.   

But what of these new occupants?  At first, it would appear that the new 

blocks were welcomed.  Certainly they were more spacious than many of 

the pre-war slums.  The Dudley Report (Ministry of Health 1944) led to a 

document termed The Housing Manual which designated mixed housing 

comprising different sizes, room configuration and with the provision of 

higher levels of servicing for refrigeration and laundry facilities.  The 

mixture of high and low rise enabled densities to vary from 30 to 120 

persons per acre.  However, in London 200 people per acre were common 

for new developments.  Yet, at the highest densities, areas for play, 

landscaping and car parking were limited: lifts which were unreliable in 

the early days often broke down, milkmen (yes, in those days milk in 

glass bottles was delivered to the doorstep) blocked the doors to 

accelerate the rate of delivery on their rounds and repairs and 

maintenance were frequently tardy.  It was not until 1947 that the first 

sociologist, was appointed to a Local Authority Housing department 

(London County Council) and not until 1972 that a University appointed a 

sociologist to a Department of Building Technology (Brunel University). 

In air conditioning, the USA led the way.  While early systems had been 

used since the 1920s, as ever, innovation was a reciprocal process; the 
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development in glass curtain walls increased heat loads and therefore the 

need for more efficient air-conditioning.  In New York, the United 

Nations (UN) building (1949) used either hot or cold water delivered to 

coils to either heat or cool spaces  Mounted on the inside of the glass 

window, the system was used universally and for many years to deliver 

air conditioning to buildings made of  steel and glass. 

Perhaps the greatest innovation of the period was the use of steel for the 

construction of high-rise buildings coupled with a glass cladding.  Curtain 

walling became possible by virtue of advances in rubber technology 

during World War II.  The rubber sealants enabled the sealing of the 

joints between metal and glass. Around the same time, glass technology 

also advanced: double glazing of around 2.5mm thick was introduced 

during the 1940s. 

High-rise was not only the preserve of steel: in the post-war period 

research into reinforced concrete began to produce applications.  Shear 

walls and cross-walls which stiffened a concrete frame began to be used 

to protect a structure from wind loads.  Concrete was also used to form 

domes and shells for roofs.  Buckminster-Fuller led the way with the 

geodesic dome in the 1940s.  Early experiments with domes and shells led 

to a massive expansion of this form of roof construction in the 1950s.  

Finally, large spans could be covered by plastic covers.  These were 

developed in the 1940s and were used for temporary structures or where 

only light coverings were required. 

On the other side of what would become to be known as the ‗Iron 

Curtain‘, innovations in construction were also proceeding apace.  Russia 

in particular was engaged in building new towns in Siberia, repairs to the 

war damage in major towns, and new housing using low-cost construction 

to overcome the acute housing shortage. 

Despite the rhetoric of equality, the housing market was sharply 

segregated between those with power and those without.  The housing 

provided was a mixture of city mansion blocks and a plan to incorporate 

high-rise buildings into every major city.  As in the West, this skyscraper 

housing was more expensive but quickly delivered more housing space.  

The technology used was a mixture of steel frame, concrete slabs and 

masonry walls.  The Russians approached the problems of building 

quickly but economically with scientific experiments.  The challenge was 

pioneered by the Industrial Construction Bureau (1947) which developed 

a systems-based approach with concrete frames and panel walls forming 

the structural system.  Despite having a housing design rolled out across 

the country, the concrete frame approach failed to satisfy stringent cost 

limits and the experiment was abandoned in favour of further 
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development of pre-fabricated concrete assemblies.  This drive to 

standardisation was set out in the mid 1950s through the Institute of 

Standardised Buildings.  This method enabled larger projects to be 

undertaken and to use a ‗line of balance‘ planning techniques whereby 

specialised groups of workers flowed through a project. 

This period also saw the completion of major infrastructure projects; 

perhaps the most prominent of these being the Moscow Metro system.  

While the work commenced in the early 1930s, much of the system was 

built post-war.  The Moscow Metro is renowned for the extensive 

ornamentation given to the stations such as chandeliers, marble columns 

and walls decorated with mosaics.  Other notable projects were related to 

canal infrastructure such as the Volga-Don canal but this was also 

notorious because, evidently, it was built by 100,000 prisoners of war.  

Similar patterns of post-war re-development were carried out in the major 

cities of Eastern Europe that had been badly affected by war damage. 

The above script has tried to present a picture of the construction industry 

in the immediate post-war period (1945 onwards).  It has embraced a 

number of vital contributions which set in motion the formation of the 

discipline.  Some, but not all, of the technological advances have been 

catalogued but all of these set in motion an enduring spirit of innovation 

and research.  Throughout Europe, Governments set up research 

establishments to investigate Building Science and the problems of 

construction processes.  Since the Governments were, by some distance, 

the largest clients, such research ventures were seen as investments.  

More importantly, not only was the research focussed on the performance 

of the building but also on the interaction between the user (usually the 

occupant(s) of a house) and the building in question, so, that the wider 

built environment came under scrutiny.  This paved the way for the wide 

stream of socio-technical research which has underpinned the growth of 

the discipline. 

The pragmatic approach to tackling the housing crisis in the immediate 

post-war period has led to a number of advances which are now de rigeur.  

Planning techniques, prefabrication and the study of productivity via 

work-study started to become visible on the research agenda.  At this 

time, the long cycle of procurement related research was started through 

the Simon Report (1944) on the Planning and Management of Building 

Contracts.  Murray and Langford (2001) chart this as the start of a long 

line of Government Reports influencing procurement practices in the UK 

construction industry. 

Finally, the immediate post-war period provided the foundation for many 

of the large building and civil engineering firms throughout Europe and 
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the USA.  While many famous firms had grown up pre-war in the 

speculative housing of the 1930s some went on post 1945 to become first 

household names and then gain international recognition, based upon the 

growth achieved through war-time contracts.  Also noteworthy were the 

state run companies in Eastern Europe which were involved in the 

reconstruction of many cities in Eastern Europe and the development of 

technologies of prefabrication in Russia. 

Truly, this period laid down the cornerstone for the building of a 

discipline. 
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3 DEVELOPMENTS IN CONSTRUCTION 

EDUCATION IN THE UK 

Professor Allan Ashworth  

University of Salford 

 

Introduction 

The growth of construction management education in the United 

Kingdom over the last 40 years, partially demonstrates the way in which 

the construction industry has changed over these years.  It also reflects a 

growing teaching and research interest in this subject discipline that has 

seen unparalleled growth from modest beginnings.  Some of the changes 

in practice today can be attributed to those who have engaged in study 

and research over these years.  They were able to challenge established 

practices that were beginning to change to meet the new challenges that 

faced each era. 

Early beginnings 1960s 

There were no undergraduate degrees anywhere in the UK with the title 

of Construction Management, even such a short time ago as the 1960s.  

Postgraduate programmes in Construction Management were not 

introduced until the mid-1960s and even then only on a very modest 

basis.  While construction management has fared well in the USA, its 

discipline among former commonwealth countries or even in mainland 

Europe has not been so quite clearly defined.  A majority of the 

undergraduate programmes originated from building degrees.  The ones 

in the minority were not introduced until the debate about building, 

building science and construction management was finally concluded.   

“Old” universities 

The number of old, or pre-1992, universities that initially offered building 

degrees and then much later degrees in construction management is 

indeed very small.  UMIST, now a part of the University of Manchester, 

again, was one such university with a staff of 20 or so lecturers in the late 

1960s.  Its aim was to develop a sound understanding of building 

techniques, materials and technology.  The staff at the time were well 

equipped to deliver this since a number were chemists, physicists and 

material scientists.  Some may have worked for construction firms, 

government bodies or product manufacturers, but few had qualifications 
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or expertise in building or construction management as we now 

understand this to be.  The UMIST course had a truly international 

reputation for excellence, was popular among students and its graduates 

readily recruited by the construction industry.  Aston, Reading, Salford, 

UCL, Brunel and Heriot-Watt University in Edinburgh also offered 

building degree programmes.  At undergraduate level these all focused 

their curriculum on the technological aspects of building since they 

believed that this was what industry required or needed.  What else could 

be offered anyway since this reflected the collective expertise of the 

academic staff at the time? 

Building technology vs construction management 

Historically, those who were involved in building (construction) 

education 50 years ago argued that at undergraduate level the focus 

should be on building technology and science.  Construction management 

should only exist at postgraduate level.  This is still largely the model that 

is adopted on civil engineering programmes in the UK.  This is also a 

view that receives strong support today in the USA.  A building degree 

meant a good understanding of how buildings were constructed and the 

implications of this then during the building‘s life cycle.  If students could 

be properly educated in this way then buildings in the future would be 

free of the inherent defects that have dogged the industry in many early 

post-second world war buildings.   

The subject of Building is not viewed by some people as an attractive 

discipline that is worthy of study in universities.  This is a misunderstood 

concept since they assume that architects design and trades people 

construct and that is all there is to it!  Its very title has sometimes 

discouraged students from choosing to study it.  There are other subjects 

in universities that suffer from a perception in their title for other reasons.  

Even at higher technician level, give it another title and student 

recruitment has been shown to increase.  By adding the word 

management it greatly enhances its appeal.  Currently the favourite 

description is construction management.  But this reflects more than just a 

name change.  The curriculum has also been refocused to allow students 

to study those subjects that will help them to become better construction 

managers.     

The late Professor Norman Sidwell was one of the first professors of 

building in the UK.  He was based at Heriot-Watt University in the 1960s 

and1970s, having previously been head of department at a technical 

college in South Yorkshire.  His own foresight in the development of 

construction management at Heriot Watt places him in a significant 

position in the development of undergraduate and postgraduate 
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programmes in construction management.  Heriot Watt was also a 

university that had launched its own highly successful MSc in 

Construction Management in the early 1980s under the leadership of the 

late Professor Victor Torrence. 

Loughborough University 

No mention of construction management can be made without reference 

to the contribution made by the staff of the then Department of Civil 

Engineering (now Department of Civil and Building Engineering) at 

Loughborough University during the latter half of the 20
th

 century.  

However, the course that made the most impact was the postgraduate 

MSc in Construction Management rather than any at undergraduate level.  

This course was first introduced in 1965.  Its main competitor at the time 

was the similarly titled programme at Aston University.  Aston‘s course 

had been developed from a building department whereas the 

Loughborough course was and is in a civil engineering department.  

Aston‘s course fell foul, along with its undergraduate course, of the cuts 

by the then University Grants Committee in the early 1980s.  Only very 

recently has a new MSc in Construction Management been introduced.  

Loughborough‘s course recognised that construction work was becoming 

more complex at every stage of the life cycle and thus demanded a more 

professional approach to be used on site and in the industry.  It required 

familiarity with modern methods of construction together with theories on 

training.  This postgraduate course was aimed at a full range of 

construction disciplines and its success was achieved by looking at the 

broader aspects of construction work as a whole rather than the narrower 

specialisms from which it originated.  The course was originally 

developed by Roy Pilcher who subsequently became the Professor of 

Building at UMIST.  Those who went on to develop the course in its early 

years include most notably Professors Geoffrey Trimble, Ron McCaffer 

and Frank Harris.  In the 1970s, I remember one of this trio commenting 

to me that the Department of Civil Engineering viewed this part of the 

department as ―little more than a cowboys‖.  But around the world today 

the networks of students who formerly studied this programme can be 

seen in many countries.  I have met such people in New Zealand, Sri 

Lanka and many parts of Africa who can attest to the personal advantages 

and great gain by studying on this course. 

University of Reading 

While Loughborough, in its early days, approached Construction 

Management (CM) from an engineering perspective, other universities 

were developing the discipline from different professional standpoints.  
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Foremost among them was the University of Reading‘s Department of 

Construction Management (now the School of Construction Management 

and Engineering), which offered RICS accredited degrees in Quantity 

Surveying and Building Surveying, and a CIOB accredited degree in 

Building Construction Management.  From this background, often 

assumed to offer the soil from which to promote intellectual growth, the 

original Head of Department, Bill Biggs, built a radical and influential 

department which has had a profound influence on the CM discipline.  

During the 1980s the Department built up strengths in the operations area, 

policy-based research, international construction, building engineering 

and a thriving Continuing Professional Development (CPD) business.  

Notable achievements were the creation of think-tanks which brought 

together luminaries from industry to join Royal Academies to study 

particular features of construction.  These included the influential Centre 

for Strategic Studies in Construction, the Reading Construction Forum 

and the Design and Build Foundation.  The reports emanating from these 

offshoots had a profound influence on thinking in the industry. 

Indeed, it may be argued that the creation of one of the UK‘s largest 

Construction Management practitioners, Mace, is the outcome of 

Reading‘s (and Brunel‘s) action research on the Broadgate project in 

London being undertaken by Bovis.  Both universities worked with Iain 

McPherson and Jim Wylie who left Bovis after completing Broadgate to 

set up Mace and continue with the approaches they had developed. 

Other achievements include the establishment of the premier journal for 

the discipline, Construction Management and Economics (see Chapter 5).  

When the publishers, E. & F.N. Spon, spotted a need for such a journal, 

they approached John Bennett, a Professor recruited from practice, who 

also recognised that in order for a discipline to grow, it needed an outlet 

for high quality research papers.  Bennett was commissioned by the 

publishers in 1983 to be the founder editor, and he was succeeded in 1992 

by Ranko Bon and Will Hughes as joint editors.  The journal continues 

under the managing editorship of Will Hughes; all are Reading-based 

academics. 

Reading has made considerable contributions to the provision of 

undergraduate and postgraduate courses in surveying, project 

management, construction management, building engineering and non-

cognate courses for the RICS. 

Elsewhere, innovations in course development abounded.  At Salford, 

both courses and students were sponsored by industry which cemented 

the relationship between business and academe.  At Brunel, the 

postgraduate course used ‗outward bound‘ courses to hone leadership and 
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team building skills.  Others quickly followed: at the University of Bath 

the first distance learning postgraduate course in CM was launched and 

followed by other similar courses at Salford and Glasgow Caledonian 

Universities.  Overseas, the University of Newcastle in Australia 

developed a case-based undergraduate course in Building. 

Growth in the 1970s 

Professional examinations vs degrees 

The expansion of higher education during the 1960s with the Robbins 

(1964) report on higher education  

The Robbins Report was commissioned in the 1960s to look into the 

future of higher education in the UK.  The Committee on Higher 

Education was chaired by Lord Robbins from 1961 to 1964.  The report 

recommended immediate expansion of universities, and that all Colleges 

of Advanced Technology (there were 10) should be given the status of 

universities.  The White Paper, A Plan for Polytechnics and Other 

Colleges (1966) created a separate and distinct sector of higher education 

by designating a number of institutions as polytechnics. 

These gave more people the opportunity of to study in higher education.  

However, such an expansion only increased student participation rates to 

about 7-8%.  Compare this with the 50% aspiration of governments 

today!  In 1967 there were 197,000 full-time students across all subjects 

in universities.  The effect of Robbins was to increase this number to 

217,000 by 1973.  Compare this with the 1.7m students in higher 

education today.  Such an expansion meant that many professional 

disciplines that had previously admitted people into membership of the 

respective professional bodies needed to change, if for no other reason 

than to maintain the image and status of the profession.  Also if these 

professions did not provide for suitable degree level programmes, then 

many potential candidates would opt for some other profession that did 

recognise degree qualifications in the workplace.  This generated 

considerable debate and discussion.  For the majority of those who 

worked in construction management they had typically studied on a part-

time basis for the CIOB‘s own external examinations.  The view 

succinctly expressed was that it was better to learn and earn and thereby 

gain practical experience alongside academic and theoretical 

qualifications.  That was the way in which our fathers had studied and if it 

was good enough for them then it should be good enough for us. 

Fortunately there were those in positions of influence at the time who 

were able to successfully argue their case and degree courses eventually 

replaced the former external examinations of the professional institutions, 

such as the CIOB.  There were the usual arguments that students from 



42 

degree courses could not do the job and lacked the credibility of any 

practical capability, application and understanding.  This was probably 

true; but after a few years in practice such students would be able to make 

a far greater contribution because of their higher education and training.  

In hindsight, any other decision which left out undergraduate education 

would have been a disaster for the construction industry. 

Education vs training 

Arguments then followed about whether such courses were education or 

training.  Those who did not follow this debate closely were content to 

describe them as training and felt that the different terminology really 

meant nothing.  For others this distinction clearly meant that the courses 

for professional examinations were intrinsically linked to training for a 

job of work, whereas education was aiming to change how individuals 

thought and challenged the way in which practice was done.  Others 

argued that the industry should be responsible for training and, like 

education this would not be confined to a few years at the start of a career 

but would be life-long.  In essence we needed both education and 

training.  For some they remain inseparable today.  In some much older 

established disciplines the artificial separation between education and 

training is viewed as being an anathema. 

Approvals 

While the pre-1992 universities were at largely at liberty to devise and 

develop their own programmes and curriculum, the former polytechnics 

had to operate under much stricter government guidelines.  When the pre-

1992 universities recognised an opportunity and the funding was available 

they could design programmes, undergraduate or postgraduate, that they 

felt were academically and educationally challenging.  They were still 

influenced to some extent by the professional bodies, but there are no 

records of accreditation being removed or onerous conditions being 

applied to these universities.  Departments would of course need to argue 

with their Faculties over just which courses could be introduced, but if 

approved were largely left to their own devices about what the curriculum 

might contain and how it should be taught and assessed.  The content 

usually reflected the characteristics of the staff which were able to 

develop and teach such programmes.  Some argue that today the 

curriculum should reflect staff capabilities and that it is foolish to ask 

staff to teach subjects in which they have no expertise or passion.  The 

main question asked was about ‗graduateness‘ of such programmes.   

The former polytechnics were much more constrained in what they could 

develop.  They did not have by any means the same amount of control 
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over their course provision.  They first needed to satisfy the Regional 

Advisory Councils (RAC).  This was an attempt to avoid over or under-

provision in a region.  It is always surprising to many that we cannot plan 

education better.  Sustainability was and is a key word in this context.  

Certainly if we redrew the higher education map of the UK we would 

probably not choose to locate the construction management provision in 

their current locations.  Without RAC approval a course would not be 

allowed to operate.  A second body that the polytechnics had to deal with 

were the Department for Education and Science (DES), as it then was.  

The nature of higher education at that time was national rather than 

regional.  The DES normally did this through its Inspectorate (HMI).  

Some might want to argue that HMI was slow at approving new 

programmes and in the context of construction management it could be 

argued with some justification that this was the case.  In 1990, there were 

only nine Building/Construction Management degrees in the polytechnics 

in England (South Bank, Westminster, Bristol, Leeds, Sheffield, 

Nottingham, Liverpool, Leeds and Coventry).  This compares with over 

30 universities currently offering these courses throughout the UK.  The 

argument of HMI had been to encourage strong centres of excellence 

rather than to dissipate the relatively scarce resources of staff across a 

larger number of perhaps unsustainable institutions.  This prediction 

almost came true in the slump of the mid-1990s, when courses under-

recruited students and some of the provision was closed; forever.   

CNAA 

The former polytechnics were also subject to CNAA (Council for 

National Academic Awards) validations.  This body had been established 

as a degree-awarding and course-validating body to oversee work in the 

non-university sector of higher education.  These validations were usually 

comprised of lecturers or heads of department whose interests were about 

ensuring that these new degree programmes were not just professional 

courses that had been rebadged.  They wanted to ensure that those 

teaching on these programmes had made the transition from teaching only 

on professional examination courses towards teaching on undergraduate 

courses, whose attributes included, for example, research and subject 

development in any of its guises.  It was not unusual for the professional 

body to visit a university and focus on the importance of practice 

capability among the staff and some time later for CNAA to visit with a 

primary emphasis on academic developments such as research.  Ironically 

many of these panels actually comprised the same individuals although 

with different agendas depending upon the purpose of the visit.  This 

sometimes confused academic staff! 
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The curriculum, particularly for undergraduate construction management 

courses was influenced by practice and the requirements of professional 

bodies, especially the CIOB framework.  It was also beginning to be 

influenced by research and staff development.  While courses often 

reiterated the curriculum used for external examinations they did expect 

subject delivery to be different and more challenging of established 

practices.  In order to emphasise a shift in thinking, the curriculum was 

also being enhanced by educational ideas and theories from the 

institutions concerned.  The real shift in thinking was not so much on how 

to do it but why it was done that way. 

Many of the practices employed by industry were, of course, pragmatic 

by nature.  They may have been best practice but the rationale to support 

them and why work was done in that way was often very limited.  These 

practices had been used and evolved over many generations and had been 

conferred as best practice even if they was little empirical evidence to 

confirm this.  The new graduates were able to offer a fresh perspective. 

Lanchester Polytechnic 

Recognition of the growth and development of construction management 

education needs to be given to the staff of the then Lanchester 

Polytechnic (Coventry University).  Several of its staff from the 1970s 

became heads of department or prominent staff in other universities and 

the main building specialist in the then English and Welsh Inspectorate.  

Also at least one deputy vice chancellor of today was originally a former 

student of this Department of Building.  No other department can make 

such a claim to the development of this subject.  A great many of these 

staff also made a substantial contribution to the shaping and development 

of construction management education especially through their activities 

within the CIOB and with CNAA.  These developed a framework for 

approvals and much of their legacy continues to exist today. 

Struggles in the 1980s 

During the university cuts of the early 1980s, some of these university 

courses would feel the axe of closure and cutbacks.  In one of these 

universities the vice chancellor was heard to comment, ―Building! Is that 

an appropriate subject for study at university?‖  He promptly closed the 

entire department, even after several pleadings from the professional 

bodies.  They had tried to argue that the study of these disciplines were of 

fundamental importance in the new era of the ascendancy of service 

industries.  In another university, a similar question was raised about 

whether you needed a degree to study building.  This survived. 
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By the 1980s in the UK, changes had already occurred in the titles of 

undergraduate courses, where the generic title had now become, Building 

Management.  This title would subsequently fall into disuse and be 

replaced with the more popular and broader description of Construction 

Management.  The CIOB also accredit sister courses in Project 

Management and Project Design Management which include a common 

core of subjects and themes   

Sponsored courses 

Sponsorship of construction management courses or indeed any in the 

built environment, by the construction industry is and has been minimal.  

The reasons for sponsorship include having a greater influence on the 

curriculum content, recruiting higher calibre students and maintaining 

numbers when there is an imbalance between the needs of industry and 

the supply of students by universities.  The University of Salford, for 

example, developed a very successful industry-sponsored undergraduate 

course in construction management the late 1980s.  Other universities 

have been successful in developing industry sponsored courses in similar 

subject areas, e.g. quantity surveying but these have been few in number.  

Perhaps more surprisingly it is the contractors rather than consultancy 

practices that have developed such sponsored programmes. 

It is perhaps somewhat surprising that the larger contractors‘ group has 

not been more influential in encouraging a greater involvement in course 

design and delivery, since for some they recruit considerable numbers of 

graduates every year.  They have by and large been content to allow and 

rely on universities to produce graduates who are fit for their purpose.  

They probably also welcome the diverse nature of knowledge and skills 

that universities provide.  In the 1980s, Wimpey Construction had quite 

strong inputs to the higher technician courses at the then Anglia and 

Lancashire Polytechnics. 

CIOB and Lighthill 

The CIOB were clearly not happy with the inadequate provision of 

construction management courses by the late 1980s.  Building and 

Construction Management courses had paralleled the development of 

quantity surveying and real estate programmes and much later building 

surveying and architectural technology.  They felt that there was an 

insufficient number of courses to either meet student demand (locally, 

regionally and modes of study), employer needs or CIOB aspirations.  

History has proved them right.  The CIOB, instigated the Lighthill  

Commission (1986) to examine the need for an expansion of construction 

management courses.  His recommendation to the then DES (Department 
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of Education and Science) was that more undergraduate courses were 

urgently required.  The DES took this seriously and requested HMI to 

make recommendations.  They issued a briefing to the then interested 

polytechnics about the possible expansion of such provision (Her 

Majesty‘s Inspectorate 1990).  HMI were particularly well informed 

about the strengths of the different institutions and were sympathetic to 

the cause of the CIOB.  They invited bids but had a preferred list of 

institutions, based on geographical needs and departmental strengths, 

which they were well able to compare.  As a result a number of 

departments were encouraged to develop construction management 

degrees.  One institution wanted to include design in the course 

description.  This was for both philosophical and marketing reasons.  It 

was on the HMI preferred list for construction management and got its 

approval anyway.  In some ways this was all academic, since by 1992 

HMI, or at least their role in higher education would be abolished to make 

way for the new Quality Assurance Agency for Higher Education (QAA).  

At the time of the Lighthill Commission, universities were producing 

about 400 building management graduates each year.  In 2004, the total 

number of graduates from CIOB accredited courses was well over twice 

this number. 

Renewal in the 1990s 

In 1990, 80% of all UK undergraduate students in construction 

management graduated from sandwich courses.  However, the recession 

of the early 1990s forced more students on to full-time programmes.  This 

position never recovered.  Now, fewer than 30% of these students choose 

the sandwich option.  In 1990, part-time course provision hardly existed, 

whereas by the start of the 21
st
 century some 30% of the students were 

part-time.  The severe recession facing the industry today may mean that 

virtually all of the part-time undergraduate provision could be wiped out.  

Urgent collaboration is required between universities and industry to 

maintain a sufficient number of graduates for the future workforce.  The 

former Polytechnics and Scottish Central Institutions were designated as 

universities in 1993. 

Academic staff 

Many who taught on those early courses were practitioners who had made 

the choice, perhaps after a number of years in the industry, to devote 

themselves to teaching and research.  Even in its modest sense all 

lecturers undertake some of the latter.  Their key characteristics were 

professional qualifications and practice within the industry.  Construction 

management started as a vocational discipline, relying on those who teach 
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tomorrow‘s practitioners knowing how the theories actually work in 

practice.  Today the pattern of staff recruitment has shifted more towards 

staff with higher academic qualifications and research capability and so 

acquiring the attributes of an academic discipline.  Returning to the earlier 

analogy of medical education, their success has been in integrating both 

teaching and practice.  There is the real danger that the two aspects will 

become even more divorced and the crossover between the two difficult 

to make.  Some will argue that staff who have never built a bridge are 

teaching students how to do it! 

Many of the postgraduate programmes in construction management have 

attracted a large number of students from overseas, particularly from 

many countries in Asia and Africa.  This has been in contrast to the 

indigenous population who felt that upon completing a undergraduate 

degree and acquiring membership of a professional body was really their 

height of expectation or requirement.  It is not surprising therefore a great 

many of these overseas students would eventually secure teaching and 

research positions in many of our universities across the world.  Today a 

number of these have found themselves in prominent positions in 

universities; some as heads of department and others in even higher 

positions.  Other overseas students, who were educated in the UK, chose 

to return to their home country or overseas, establishing programmes in 

their own universities, using the models that they had experienced in UK 

universities.  This helped to internationalise the credibility of the subject 

of construction management. 

Maturity in the 2000s 

The majority of UK students at the beginning of the 21
st
 century who 

graduate in one of the construction disciplines do so from one of 

universities in the large conurbations of the North, Midlands and South 

East.  The South West, Wales and Scotland have comparably low 

numbers and the later is reported to be in decline as far as construction 

management is concerned.  The largest undergraduate degree course in 

construction management is at the University of Ulster, although no one 

knows why. The introduction of non-cognate programmes in construction 

management has not had the same impact as some surveying 

programmes, such as real estate management.  However, as long ago as 

the mid-1970s, the now University of Bolton had introduced a one-year 

full-time course for non-cognate graduates that allowed them direct 

access to the CIOB‘s final examination. 

Issues remain about the limited ability of attracting a sufficient number of 

female students to these programmes.  There has been a much greater 

success with ethnic minority students.  Only approximately 6-7% of 
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students are female and on three-quarters of undergraduate construction 

programmes there are no female students at all.  Another major issue is 

the viability of programmes where these are often inter-linked with other 

comparable cognate subject areas.  In times of recession, that is currently 

facing the not just the UK but throughout the world, some courses may 

not remain viable. 

Text books 

Textbooks form a core of knowledge for students on their different 

courses.  Over the past few decades textbooks on construction 

management have flourished, not only in the UK but around the world.  

Principles of Construction Management by Roy Pilcher was a seminal 

text first published in 1970.  In the forward to the first edition of Modern 

Construction Management by Harris and McCaffer , Geoffrey Trimble 

the then Professor of Construction Management at the University wrote, 

―Construction management, I am pleased to say, is increasingly 

recognised today as a subject of study in universities, polytechnics and 

technical colleges‖.  Other notable textbooks have included the more 

aptly titled, Introduction to building management by R.E. Calvert, now in 

its 6
th

 edition by, Coles, Bailey and Calvert , Management techniques 

applied to the construction industry by Oxley and Poskitt, and 

Construction management in practice by Fellows, Langford, Newcombe 

and Urry.  To these primary source textbooks have been added many 

other excellent books on the subject of Construction Management. 

All of these books in their own distinctive ways have helped to shape the 

curriculum, graduates and hence practice of construction management.  It 

was suggested many years ago that the printed text would become extinct 

in preference to the electronic media.  This has not proved to be the case 

in the early years of the 21
st
 century. 

The way ahead 

The number and variety of construction management courses is 

comprehensive ranging from technician courses to undergraduate and 

postgraduate provision. Within all of this there is a ‗ladders, nets and 

bridges‘ philosophy whereby students are able to progress upwards or 

sideways to other programmes and should a student fail at a higher level 

there are opportunities for him or her to be awarded with intermediate 

qualifications such as certificates and diplomas. 

The viability and sustainability of programmes will become of increasing 

importance and the way in which such programmes are delivered will 

become much more challenging in making a better use of technology and 

providing a greater research and educational focus.     
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Richard Fellows 
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Introduction 

In examining institutional support for the development of research in 

construction management, it is, first, helpful to consider the notions of 

social institutions and how they relate to organisations.  If we start from 

the premise that the purpose of research is to advance the body of human 

knowledge by extending it in scope and in depth as well as enhancing its 

accuracy, then that research is, somewhat, impotent unless it is 

disseminated, understood and employed within the broader society.  

While universities, arguably the foremost research organisations, are 

charged with both research and its dissemination – through teaching 

various courses, producing publications, making presentations, 

conducting consultancy, etc. – they operate in an environment which has 

been of ever more influence over their activities, especially over research 

and teaching.  Other, formal, research organisations operate in the private 

sector market entirely and compliment the research carried out elsewhere. 

Of course, research must be supported by not only the organisation in 

which it is carried out but also by an array of other organisations and 

institutions – the larger the research project, the more, and wider, the 

support required. 

The Concise Oxford English Dictionary: (Soanes and Stevenson, 2008) 

defines an institution, inter alia, as ―An establishment, organisation, or 

association, instituted for the promotion of some object, esp. one of public 

or general utility, religious, charitable, educational, etc.‖ and ―a 

regulative principle or convention subservient to the needs of an 

organized community or the general ends of civilisation‖.  Thus, an 

institution may be part of an organisation, indeed, it is common for the 

terms to be used interchangeably, but, notably, social institutions exist in 

societies as behavioural norms etc., apart from (formally) organised 

groupings or associations – as such, social institutions represent important 

elements of cultures. 

The concept of social institutions embraces not only the better-known 

theory of organisations, both formal and informal organisations, but also 
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embraces the more nebulous institutions embodied in societies through 

their cultures and manifestations (in behaviour, symbols, heroes, etc.).  

Such social institutions comprise norms of behaviour and limits of 

acceptability as well as consequences (perhaps, ostracising, excluding for 

lack of manifest trustworthiness) for transgressors.  Naturally, those social 

institutions and their manifestations are dynamic which, itself, challenges 

the common human preference for the status quo as, of course, does much 

research itself. 

The (informal) social institutions constitute important elements of context 

within which research occurs.  Especially for construction management, 

as a field of application of social sciences in a particular (set of) 

technological context(s), the prevailing nature of society, and the 

interactions of societies as internationalisation and globalisation proceed, 

impacts on what issues arise, their importance, and whether and how they 

are addressed – as well as by what methods and with what results, 

conclusions and dissemination.  In many places, the spectre of political 

control is ‗non-trivial‘.  Bachmann (2001), for example, discusses the role 

of social institutions in the generation of trust and of trustworthy 

behaviour in business in different countries, within the more extensive 

analysis of the impacts of social institutions provided by Scott  (2001). 

Thus, an initial appreciation of the context provided by social institutions 

may be gained by examination of the profile of the national culture of the 

country.  Although such profiles tend to be quite rudimentary, of 

questionable content and, possibly, somewhat out-of-date due to dynamic 

evolution, they, none-the-less, do constitute helpful indicators. 

Although much research has been carried out without formal, specific 

(funding) support, support for such work is implicit and, in many ways, 

was embodied within the principles and practice of ‗academic tenure‘ – 

which was grounded in the determination to advance knowledge (popular 

and otherwise) and the vitality of critical debate.  That situation fostered 

independence and sovereignty of researchers and their research but, in 

some cases, opened a chasm between the research(ers) and wider society.  

Since the middle of the twentieth century, and with enormous boosting in 

the nineteen-eighties, funding organisations and (potential) end users have 

secured greater influence over research agendas. 

Thus, the notion of ‗supporting institutions‘ should be reviewed in the 

broadest of social contexts in acknowledging both the positive help 

afforded but also the constraints which may be applied.  Research topics, 

as well as research findings, may not be immediately popular nor of 

obvious impact on practices so it is important that those who set and 

control research agendas (through funding and employment policies and 
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practices) adopt an inquisitive and inclusive/embracing perspective.  For 

many years, management in the construction industry has been accused of 

managing by ‗the seat of the pants‘ and ‗fire fighting‘ – i.e., addressing 

immediate, manifest problems which had not been foreseen – research, 

and, especially support for research, should be the antithesis of such an 

approach (although dealing with unexpected and unanticipated results etc. 

is an exciting component of those ‗voyages of discovery‘!). 

Bloch (2002) includes some astute observations, for example, ―THE 

ULTIMATE PRINCIPLE: By definition, when you are investigating the 

unknown, you do not know what you will find‖ and ―ROCKY‟S 

DILEMMA OF INNOVATION PREVENTION: Unless the results are 

known in advance, funding agencies will reject the proposal‖.  Taken 

together, those quotations seem to encapsulate a significant problem faced 

by many researchers today.  Hence, the importance of institutional 

support for research is clear. 

Given the vast array of organisations and formal institutions which are 

involved with research, it is impossible to review them all, thus, a 

selection of important supporting organisations has been determined, 

essentially, because they operate (indeed, many exist) to facilitate 

research through encouragement and help in various forms.  The major 

funding organisations are not examined here although, for some, the 

boundaries are fuzzy.  Neither is there a treatise on informal social 

institutions and how they operate in relation to research included beyond 

some brief discussion in this introduction and ‗passing attention‘ in 

appropriate contexts of the following text. 

Supporting institutions (organisations) 

Association of Researchers in Construction Management 

In the early 1980s the then Science and Engineering Research Council 

(SERC) in UK, following considerable lobbying by two eminent 

professors, Geoffrey Trimble from Loughborough University and Bill 

Biggs from the University of Reading, launched a Specially Promoted 

Programme (SPP) in Construction Management.  The objectives of that 

SPP included fostering research in the fairly embryonic field of 

Construction Management and the establishment of a community of 

researchers – in essence, through encouraging and funding suitable 

research projects, to establish the core of the discipline within the quite 

small number of UK universities and (then) polytechnics which included 

Construction management in their portfolios. 

Early in 1984, the SPP held a conference at Heriot-Watt University.  In a 

‗break-out‘ meeting, organised by Roger Flanagan, the SPP coordinator, 

the group readily adopted the idea that an association should be formed to 
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continue the ethos of the SPP to nurture and develop research and 

researchers in construction management – ARCOM was born!  By the 

eighth ARCOM annual conference, held on the Isle of Man in 1992, 

ARCOM had grown into a rapidly maturing, active association with a 

large and extending membership.  The annual conference is an active 

forum for presentation, discussion and informing about current research 

projects and for encouraging and assisting new, active researchers. 

A fundamental aim of ARCOM, from its inception, has been to further 

the advancement of knowledge in all aspects of management in 

construction by supporting education, dissemination and research.  In 

pursuit of that aim, the focus of attention and activities is on those who 

are carrying out the research – studying theory and literature, collecting 

and analysing data, etc. –more than on those who are in role more akin to 

managing research or the organisations in which researchers work; hence, 

ARCOM distinguishes itself from other supporting institutions.  Of 

course, the aim is one of emphasis rather than exclusivity – all involved in 

research have important and interactive functions.  Specifically, the 

constitution of ARCOM notes the following aims: 

 to promote education, dissemination and research connected with 

management in construction by any means available;  

 to encourage excellence in the research of ARCOM members;  

 to hold conferences, workshops and seminars for members; 

encourage the exchange of ideas and experiences through a 

newsletter; provide a forum for debate about all matters concerned 

with management in construction. 

Valuable support for researchers is provided by ARCOM through its 

publications.  The newsletter is published quarterly and is distributed free 

to all members.  The newsletter enables members to keep in contact with 

each other‘s activities and with the latest awards of research projects as 

well as developments in the field; back numbers are available on the 

ARCOM website
1
. 

The annual conferences have proved to be immensely popular events at 

which researchers not only present recent and current work but are 

afforded important opportunities to meet other researchers from their own 

and related subject areas as well as from other universities and research 

organisation throughout,  and increasingly beyond the UK.  Commonly, 

the conference is over-subscribed!  Proceedings of the ARCOM 

conferences provide a valuable record of the leading research in 

                                         
1
 www.arcom.com 
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Construction Management in UK and are available from the publications 

office. 

ARCOM produces and publishes a selection of Construction Management 

Abstracts which have proved to be a very popular and useful resource for 

researchers and so, have been placed on-line as a searchable database of 

abstracts; the abstracts are drawn from the leading journals in the field as 

well as from the ARCOM conference proceedings, RICS COBRA 

conference proceedings and RICS Research Papers.  ARCOM also 

encourages researchers to submit abstracts of PhD theses for 

incorporation in the abstracts. 

ARCOM‘s research workshops are organised at frequent intervals and are 

held at numerous venues to give good geographical coverage.  The topics 

of the workshops include the majority of themes in Construction 

Management research as well as addressing the array of research 

methodologies and research methods which may be employed.  ARCOM 

is able to draw on the expertise of its members to provide expert inputs to 

the workshops, which have proved to be very popular and helpful to the 

research community in and beyond UK. 

The ARCOM website provides the latest information about ARCOM 

activities as well as links to leading journals and other organisations 

providing support for research, including advice on research design and 

methods and potential sources of funding.  The section comprising 

frequently asked questions (FAQs) comprises succinct advice on issues 

which all researchers address on occasions – including differentiating 

methodology and methods, the nature of (good) research questions, and 

how to determine the merit of papers. 

All told, ARCOM, through its facilities, provides a very useful and 

comprehensive source of information for researchers.  However, perhaps 

its major merit is to facilitate contacts between researchers to foster 

discussion, debate and assistance in furtherance of Construction 

Management. 

Chartered Institute of Building (CIOB) 

The CIOB was set up in 1834 in London by a number of master builders 

and was named the ―Builder‘s Society (Chartered Institute of Building, 

2008).  The society was incorporated under the Companies Acts in 1884 

and became the Institute of Builders.  In 1965 the name was changed to 

the Institute of Building and, following a number of important 

developments to a more professional character, was granted a Royal 

Charter in 1980 – whereupon it became the Chartered Institute of 

Building. 

The objectives of the CIOB are specified in the Royal Charter to be: 
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 The promotion for the public benefit of the science and practice of 

building. 

 The advancement of public education in the said science and 

practice including all necessary research and the publication of the 

results of all such research. 

CIOB explains its role to be to: 

 Promote the importance of the built environment. 

 Lead the industry to create a sustainable future worldwide. 

 Encourage leadership potential. 

 Set the highest standards in quality, safety and qualification. 

 Create and industry where excellence prospers. 

 Clearly, research and its dissemination is a core activity for CIOB 

and its members. 

There are more than 42,000 members of the CIOB for whom Chartered 

Member status is as member (MCIOB) or fellow (FCIOB).  CIOB 

remains a UK organisation primarily, where it employs a regional 

structuring for governance and activities.  However, it has increasing 

activities and membership overseas with full time offices in Australia, 

China, Hong Kong, Malaysia, Singapore and South Africa.  Additionally, 

CIOB has various partnership agreements and other linkages with similar 

organisations in several countries.  Also, the scope of discipline coverage 

has extended to reflect the broadening array of activities within the 

construction industry. 

As with other (chartered) professional institutions worldwide, a major 

function of CIOB is to develop and maintain, through forms of ‗quality 

assurance policing‘, educational standards in the relevant disciplines of 

construction.  Those responsibilities apply expressly to standards for the 

various levels of membership (Student, Associate, Incorporated Member, 

Full Member, Fellow) but impact, implicitly, beyond those to 

construction education standards more generally.  Assurance of 

appropriate educational (qualification) standards is a fundamental 

component of public protection and confidence in the skills, abilities, and 

conduct required, and reasonably expected by ‗clients‘ of a chartered 

builder. 

The CIOB, in common with other, related professional institutions, has 

progressively moved away from employing its own examinations for all 

stages and levels of membership qualifications to accrediting those of 

Universities and other educational organisations but with a final 
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requirement of a period of appropriate practice, an experience-based 

report and an interview by a panel of expert members.  Continuing 

professional development (CPD) is recognised as a vital feature of 

professional life to ensure standards by remaining up-to-date; a minimum 

amount of CPD (hours per annum) is specified for every member of 

CIOB. 

CIOB has always maintained close links with ARCOM.  For the first few 

years of ARCOM, the ARCOM chairperson automatically became a 

member of the CIOB research committee.  That committee was charged 

with overseeing the research activities of CIOB – which included 

deciding and commissioning research projects of relevance to its 

members (and so, the construction industry); such project tended to be 

annual and quite small in (financial) value but relating to a ‗hot‘ topic at 

the time.  The research committee, either itself or via a working party, 

would oversee the development of the brief for each project, the letting of 

the work to a suitable research organisation, act as a ‗steering committee‘ 

to progress the research, assess the final report and arrange for its 

publication and dissemination through CIOB.  Additionally, the research 

committee ensured CIOB publications kept p to date with the wide array 

of research relating to construction, including the abstracting service 

(construction information quarterly) and production of series of CIOB 

occasional papers. 

Both centrally, but more especially through its branch organisations in 

UK regions and overseas, CIOB is active in continuing professional 

development (CPD) activities – to reinforce the CPD requirements placed 

on its members.  The activities comprise quite frequent, regular meetings 

at which CPD topics are presented by subject experts (both research and 

practitioner) followed by debate on the matters raised. 

Today, in common with many other professional institutions, CIOB has 

moved towards a role of fostering research by specialist organisations 

(commonly, universities) either as support for requested assistance or as 

CIOB funded studies, while conducting occasional surveys itself (usually 

with its members as respondents) to determine important aspects of the 

‗state of the industry‘.  An essential part of the research support is the 

maintenance of links with other professional institutions which are active 

in research, the Construction Industry Council, and government. 

CIOB has recognised excellence in practices of its members through the 

annual ‗building manager of the year‗ awards and awards for the best 

research papers which it has published.  It now provides annual awards 

for ‗International Innovation and Research‗ which are presented at an 

annual dinner.  Those awards comprise various categories including 
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‗innovation and technology development‗, ‗international construction 

project management‗, ‗masters dissertation‗, ‗undergraduate dissertation‗ 

– indeed, the whole array of ways in which research and innovation occur 

in both theory and practices. 

Commonwealth Scientific and Industrial Research Organisation 

(CSIRO) 

CSIRO is Australia‘s national science agency with over 50 offices in 

Australia and beyond.  It is structured into ten divisions.  Building and 

construction is part of the Transport and Infrastructure division.  The 

major aspect of research in building and construction concerns modelling 

and predicting the life cycles of infrastructure and of building materials.  

Within that overall perspective, CSIRO is focussing on environmental 

solutions, research into building which last longer and require less 

maintenance and information and communications technology. 

In many ways, CSIRO, in its research into building and construction, 

corresponds with the Building Research Establishment (BRE) in UK.  It 

has carried out seminal work over the years, including the time 

performance and variations studies by Frank Bromilow in 1960s and 70s. 

Construction Industry Council (CIC) 

CIC has existed since 2 November 1988.  CIC professes to be ―…the 

representative forum for the professional bodies, research organisations 

and specialist business associations in the construction industry‖ 

(Construction Industry Council, 2009).  The collective membership of 

CIC comprises 350, 000 individual professionals and 25,000 construction 

consultancy firms. The executive board is the main policy and strategy 

body and full members are represented through five electoral colleges – 

business, chartered, independent professional institutes, education, and 

research. 

The work is done via standing committees – lifelong learning, finance, 

industry improvement, research innovation and knowledge, health and 

safety, national regions, and sustainable development – each of which is 

supported by panel task forces, response groups, and project steering 

groups, with lives limited to the duration of their work.  Outputs from 

CIC research include publications, conferences, contracts and training 

programmes. 

Construction Industry Institute (CII)
1
 

CII was formed in 1983 by 22 construction companies as a research 

centre of the College of Engineering at the University of Texas at Austin.  

                                         
1
 CII as a research-orientated, industry led institutional model has been duplicated in Australia 

– Construction Industry Institute Australia (CIIA) – and in Hong Kong; both are autonomous 

bodies. CII Hong Kong was disbanded in 2008. 
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Its formation followed directly from the report of The Business 

Roundtable on the Construction Industry Cost Effectiveness; the CII was 

established to be a principal national forum to bring owners, contractors 

and academics together to improve the performance of the industry.  CII 

now has almost 100 industrial members, split evenly between owners and 

contractors/suppliers. 

The vision of CII is that it is ―…a leader in the construction industry, 

renowned for creating and implementing research-based knowledge that 

leads to measurable improvements in business effectiveness and 

sustainability in the delivery of capital facilities and increased business 

success for member organisations.  Industry leaders are active in CII and 

their participation in CII leads to breakthroughs in the life cycle value of 

capital facilities.‖  (Construction Industry Institute 2008) 

The mission of CII is ―Through research-based, member-driven 

knowledge creation, dissemination and implementation, development of 

best practices and assessment of the impact of resulting improvements, 

CII creates global, competitive, and market advantages for its members.  

Through CII, member organisations and their employees cooperatively 

engage with academics in the creation of knowledge, including CII best 

practices.  This collaborative effort adds value to member organisations 

and academia, and supports the professional development of employees, 

improving the entire industry.  CII provides a forum for academics to 

discuss and investigate, in partnership with industry leaders, the most 

significant opportunities for industry development.‖  (ibid) 

CII is a North American organisation, almost totally based in the USA.  

However, it has undertaken one research project as a pilot, which has 

participation by universities outside USA (including UK and China).  CIIs 

activities are driven by the needs perceived by its (industry) members for 

information, methods, etc. to improve their practices and, hence, their 

(business – financial) performance.  Thus, the research commissioned by 

CII is developmental and applied in nature (including innovation); each 

project is overseen by a steering group, of almost all industrialists, but 

carried out by academics. 

CII does not produce standards but does produce many best practice 

manuals, other publications from its projects, and runs workshops and 

education modules, including on-line education courses.  The CII 

benchmarking and metrics programme has developed tools to assist 

organisations to measure and assess their performance on projects, 

including productivity metrics for construction activities. 

CII membership is oriented to industry organisations, both large and 

small, and annual fees reflect that orientation.  The fees not only help to 
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fund research but also the extensive staffing of CII itself.  Most CII 

activities are carried out on a commercial basis, with discounted rates for 

members. 

Construction Industry Research and Information Association 

(CIRIA) 

CIRIA is a UK, member-based research and information organisation 

which has been in existence as a private sector research organisation for 

many years.  CIRIA is dedicated to improvements in the construction 

industry.  Its members, in various categories, are drawn for the entire 

spectrum of construction and related organisations.  It aims to improve 

the quality, efficiency, cost effectiveness and safety in the realisation and 

operation of the built environment. 

The research which it undertakes, usually by letting the research to other 

organisations (universities etc.), covers both building and civil 

engineering and addresses technical, regulatory, training, management, 

and economic issues.  The research agenda is driven by the needs of its 

members (72 Core Members: Construction Industry Research and 

Information Association, 2008a). 

―Typically, each project is funded by a number of stakeholders which 

often include core members and government as well as other private 

sector companies. A steering group comprising key industrialists, 

including funders.‖ (sic) (Construction Industry Research and Information 

Association, 2008b). 

CIRIA produces a (free) newsletter fortnightly, a (free) magazine, a range 

to research reports (extensive back catalogue), organises conferences and 

other events and has around 70 projects or task groups operating at any 

time.  The main areas of activity concern research, publications, training, 

networks and industry partnerships (Construction Industry Research and 

Information Association, 2008a). Essentially, CIRIA seems to be the 

main forerunner model for CII. 

Co-operative Network for Building Researchers (CNBR)
1
 

CNBR was initiated in 1991 as the ‗brainchild‘ of two academics from 

South Africa who were working in Australia at the time – Peter Edwards 

and Frederick Pretorius – in response to their perception that, in a 

developing ‗information age‘, epitomised by the increasing use of email 

and the evolution of the world wide web, it would be extremely helpful to 

have a web-based medium to foster communication.  The 

communications should be designed to encourage academics, researchers 

                                         
1
 I am most grateful to Peter Edwards and Frederick Pretorius for the details of the 

development of CNBR which they willingly and generously provided by personal 

correspondence – emails, of course. 
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and practitioners in construction disciplines to tap into the wealth of 

information and expertise as well as to engage in discussion and debate to 

provide mutual help and support.  There should be minimal formality, the 

facility should be free (if possible) and achieve maximum spread 

internationally.  In essence, it was recognised that a vast body of 

knowledge exists beyond the boundaries of any individual, group, 

organisation or country, much of which may be both helpful in dealing 

with a particular (research) issue but, despite the growing ubiquity of 

information and search facilities (or, via ‗information overload‘, because 

of them) remain unknown to a particular person. 

The idea for CNBR was encapsulated in a paper by Peter and Frederick 

which was presented at AUBEA in 1991 and the email network was set 

up soon afterwards with 30-40 addresses from AUBEA members.  A 

further paper was delivered at ARCOM in 1992 concerning the operations 

of CNBR – that prompted a surge in membership as did the first email 

conference which was organised by CNBR later in that year. 

Initially, CNBR was hosted by the Royal Melbourne Institute of 

Technology (RMIT) with Peter Edwards and the webmaster.  However, 

due to the growth in membership and use of the network, it moved to be 

hosted by Yahoo in 1999 through ‗yahoo groups‘, but with Peter 

remaining as webmaster/moderator – an essential role to assist users and 

to ensure inappropriate uses of the network are prevented.  Today (2009), 

CNBR has around 2500 members in more than 200 organisations across 

50+ countries; membership continues to grow at about 250 per year.  

Given the large size or the network (and workload for the moderators), 

Peter remains the moderator but is aided by Guinevere Gilbert in 

Melbourne, Frederick Pretorius in Hong Kong, Halim Boussabaine in 

Liverpool and Tom Froese in Vancouver; they all endeavour to maintain 

as much ‗hands off‘ as reasonable but are diligent in maintaining 

appropriate uses of the network. 

The CNBR website (Co-operative Network for Building Researchers, 

2009) describes the institution as ―A mail list for those who have an 

interest in building research and related fields including project 

management, real estate and construction. Typical messages include 

research queries, announcements for forthcoming conferences, and news 

about research vacancies, journal contents and new books. Members also 

discuss topics of common interest. Most list members are academic 

researchers but many practitioners also participate.‖  The website 

request concludes, ―When applying for membership of CNBR, PLEASE 

include information about your university/organisation affiliation‖. 
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CNBR provides a valuable and versatile forum for obtaining information 

about research and researchers as well as a forum for debating research 

issues.  As such, it has fulfilled its objectives exceptionally well to 

support the construction research community around the world and so, 

facilitates use of data, information, etc. in locations which, otherwise, 

could be unaware of the existence of such. 

Given the growing ease and extent of users accessing the web for 

information, data and contacts, there are a number of informational issues 

which emerge.  Whist it is undeniably helpful for information to be 

available readily, there is a clear danger of overload which necessitates 

effective and efficient filtering to secure the most appropriate information 

is accessed.  Further, it is important for users to understand why the 

information is sought and how the search engines operate (and so, be 

empowered to determine what is required and the most suitable way to 

obtain it – not necessarily via an electronic search engine).  Finally, and 

of most relevance to CNBR members is the problem of (generic posting 

of) the ‗blanket request‘ (‗please send me all you know about 

construction management‘!) which indicates ignorance and laziness by 

the requestor and, in many cases, a lack of appropriate supervision. 

Fortunately, the occasional ill-informed ‗blanket requests‘ are quite rare. 

Such irritations are far outweighed by the immense value of the network 

in aiding communications between researchers.  As in any 

communication, especially about research ideas, trust is important (as in 

all aspects of ‗intellectual property‘).  CNBR continues to provide a 

forum through which debate of important research topics occurs among 

all members of the community as well as collaborations of data exchange 

and establishing and extending contacts among researchers who might be 

unable to meet physically. 

European Construction Institute (ECI) 

The ECI was established in 1990 and remains based at Loughborough 

University (Department of Civil and Building Engineering), UK.  ECI has 

grown considerably and has regional units in Delft, Netherlands; Milan, 

Italy with two further units being set up in Scandinavia and in Central 

Eastern Europe.  ECI has more than 60 members (organisations) 

comprising major clients, constructors and related organisations 

concerned with the management of the entire life cycle of major 

construction and engineering projects. 

ECI‘s mission (European Construction Institute, 2009) is ―…to develop 

and maintain a sustainable, performance-based culture across the industry 

by:  
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 Promoting co-operative, aligned practices throughout the value 

chain  

 Identifying and supporting the application of the world‘s best 

practices  

 Maintaining a relevant, accessible and current knowledge base  

 Networking with other competent organisations‖ 

Benefits of membership, which is by organisational annual subscription, 

include: 

 ―Improved competitive advantage through development and 

sharing of a wide range of best practice material  

 Access to like-minded organisations committed to improving 

performance through working together  

 Knowledge development through participation in task forces with 

best-in-class operators 

 A unique networking forum which spans the industry‘s supply 

chains, countries and cultures  

 Future insights and information through conferences, seminars, 

workshops and publications 

 An opportunity to work with others to help influence the shape and 

future success of the industry across Europe‖ 

Each member of ECI may nominate one representative to sit on the 

council of ECI which meets twice each year to consider issues of concern 

to members and to establish the programme of events.  Those events 

comprise an annual conference, workshops, seminars and master classes.  

ECI also organises (research) task forces; in 2009, those task forces are 

Industry Futures, Project Cost Management, Safety, Health and 

Environment, and Whole Life Value.  ECI produces many publications, 

which draw on the expertise of its members and the work of its task 

forces; the extensive array reflects the wide range of expertise. 

ECI has links with various organisations with similar interests and 

objective, most notably, CII in USA.  Further, ECI collaborates with a 

number of European organisations and initiatives, such as UK‘s 

Construction Best Practice Programme. 

ECI produces a monthly e-newsletter which serves to keep members 

informed of forthcoming events and activities as well as publications and 

research initiatives. 
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International Council for Research and Innovation in Building and 

Construction (CIB) 

CIB was set up in 1953, with support from the United Nations, as a 

further organisation to assist the reconstruction of infrastructure in 

Europe, in particular.  It was established as the ―Conseil International du 

Bâtiment‖ (CIB) – International Council for Building – an association 

with objectives of  ―…stimulating and facilitating international 

cooperation and information exchange between governmental research 

institutes in the building and construction sector…‖ (CIB, 2008a). 

Initially, 43 research institutes joined CIB – as the emphasis of those 

individual institutes was on technical aspects of construction, that 

technical emphasis was reflected within CIB through the topics of its 

programmes.  CIB established Commissions for furthering research in 

particular topics to which member institutes appointed experts.  The 

research efforts under the auspices of CIB produced many authoritative 

publications as well as international symposia and conferences; much of 

the output underpinned the production of international standards. 

In 1998, CIB changed its name but retained the original abbreviation.  

Today, CIB is a network of over 5000 experts from about 500 member 

organisations (research and education, government, industry, and 

consultancy) across more than 70 countries worldwide.  Under the 

strategic management of the CIB Board and the administration of the CIB 

secretariat (based in Rotterdam), CIB members are affiliated to one (or 

more) of over 50 CIB Commissions.  The commissions comprise ‗task 

groups‘ (TGs) and ‗working commissions‘ (W); the task groups have 

specific, task-oriented objectives and may be either quite short lived (to 

complete the research as specified) or more enduring through conversion 

into a working commission for continuing investigation of more generic 

topics regarding construction. 

CIB‘s mission statement embodies its Purpose, Scope and Objective 

(which are reflected and amplified in similar documentation for each of 

its commissions). 

“The purpose of CIB is to provide a global network for 

international exchange and cooperation in research and 

innovation in building and construction in support of an 

improved building process and of improved performance of the 

built environment 

The scope of CIB covers the technical, economic, environmental, 

organisational and other aspects of the built environment during 

all stages of its life cycle, addressing all steps in the process of 

basic and applied research, documentation and transfer of the 
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research results, and the implementation and actual application 

of them. 

The objectives of CIB are to be: a relevant source of information 

concerning research and innovation worldwide in the field of 

building and construction; a reliable and effective access point 

to the global research community and a forum for achieving a 

meaningful exchange between the entire spectrum of building 

and construction interests and the global research community. 

In achieving its objectives, CIB shall promote for international 

benefit appropriate collaboration with other international and 

national organisations.” (CIB, 2008b) 

Given its mission statement, CIB (2008b) summarises its role as being 

―…a worldwide network of building and construction experts who 

improve their day to day performance through international cooperation 

and information exchange with their peers‖. 

CIB, as a research-based organisation is, itself, dynamic through 

introduction of new commissions, evolving work of the existing 

commissions and cessation of commissions where work has been 

completed.  Of course, there is much interaction between commissions 

and, often, considerable overlap/relationship of topics; in recognition of 

such interrelationships, CIB is moving towards a matrix perspective 

through adoption of generic ‗priority themes‘ to which many, or all, 

commissions are encouraged to contribute.  The four, current, priority 

themes are ‗sustainable construction‗, ‗clients and users‗, ‗revaluing 

construction‗, and ‗integrated design solutions‗. 

There are six forms of membership of CIB – three forms of full 

membership for organisations, two forms of associate membership for 

organisations, and individual membership, fee levels vary considerably 

between the membership categories, which depend on size and type of 

organisations and give differing rights of participation in CIB activities, 

including its governance.  Membership of CIB gives access to 

international networking,  participation in the commissions, publications 

of CIB (notably, proceedings of conferences and the tri-annual CIB 

Congress of all commissions; reports on specific topics, including 

collaborative R&D activities; and the full website), and collaboration in 

R&D initiatives.   

All CIB commissions have one or joint (usually two) coordinators who 

act to administer and manage the activities of the commission – notably, 

the pursuit of objectives and organisation of conferences, workshops, etc., 

and publications.  The coordinators also act as the focal contacts with CIB 

secretariat and Board, including collaborations between commissions 
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(such as in respect of investigating under the priority themes).  Of course, 

an important element in CIB dynamism is attention, largely through 

members, to emerging areas for research – where members may submit a 

proposal for a new commission to the secretariat for advice and, thence, 

consideration by the Board. 

Apart from network relations with other members of CIB, CIB, itself, has 

relationships with many important organisations, including the United 

Nations, the European Commission, the International Organisation for 

Standardisation (ISO), as well as many national government bodies, other 

research organisations and professional institutions.  Those relationships 

are conducive to joint, collaborative research and resulting publications 

and dissemination events. 

Further, CIB lends its support to a number of leading journals in building 

and construction, some of which have developed out of the activities of 

CIB commissions.  Such support affords recognition of the scientific 

merit of the journal and its content and so, fosters use by and 

contributions from researchers and practitioners in the field. 

Lean Construction Institute (LCI) 

The LCI was founded by Glenn Ballard and Greg Howell in August 1997.  

The purpose of LCI is ―…to reform the management of production in 

design, engineering and construction for capital facilities.‖ and, in 

endeavouring to do so ―LCI developed the Lean Project Delivery System‖ 

(Lean Construction Institute, 2008).  The LCI carries out research ―to 

develop knowledge regarding project-based production management in 

the design, engineering, and construction of capital facilities.‖ 

The Express aim of LCI is almost evangelical, namely ―to extend to the 

construction industry the Lean production revolution started in 

manufacturing.‖ as the proponents of lean construction (and 

manufacturing) believe that, ―This approach maximises value delivered to 

the customer while minimising waste.‖  LCI operates through its corporate 

members who support its research and participate in research meetings 

and in implementation meetings, both of which are held regularly. 

The LCI publishes the Lean Construction Journal of practice and theory.  

Publication of the on-line journal began in 2004 and is an international 

refereed journal aimed at stimulating ―a systematic rethinking of the 

construction process both on and off-site by providing a forum for 

disseminating knowledge and exchanging ideas between industry and 

academia.‖  The journal publishes four forms of contribution – basic and 

applies research papers, including new developments and case studies; 

forum essays, opinion articles to stimulate thought on practices and 

experiences of implementing lean construction‘ discussions, rejoinders 
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and closures, regarding comments on articles published earlier; book 

reviews.  Given that the journal is on-line, publication of articles can be 

immediate following approval. 

The LCI is funded by subscriptions of members and from revenue 

generated by LCI events – training courses, implementation meetings, etc. 

(members enjoy discounted fees).  LCI sees itself as a think tank for the 

industry and comprises six focus groups (Forums) each of which pursues 

industry transformation.  The six groups are: technology forum; academic 

forum; integrated project delivery forum; owner forum; supplier forum; 

implementation forum.  ―Competitive advantage in an improved industry 

is the primary long-term member benefit for LCI members.‖, although 

much of the advocacy in the lean construction publications stress the aim 

of LCI as being enhancing value for the owner. 

The LCI website includes much which is helpful to anyone wishing to 

gain (greater) knowledge of lean construction, as well as relevant 

meetings and other events.  One webpage comprises introductory 

readings, others contain papers from LCI conferences, and others explain 

what lean construction is believed to be and tools and techniques relating 

to implementation of lean approaches.  A point of particular interest and 

importance is the  ‗iron triangle‘ of project management performance – 

i.e., it challenges the notions of there being a necessary trade-off (zero 

sum game) between cost, time and quality; perhaps it is that concept (of 

having cake and eating it too) which has prompted the attraction of 

‗Japanese‗ management methods, automotive and aerospace production 

methods among politicians and leaders of industries, especially 

construction and, thereby, generated a clutch of research initiatives (such 

as ‗construction as a manufacturing process‘). 

Concluding discussion 

Broadly, the supporting institutions can be split into two categories, based 

on the nature of their research-related (support) activities – those which 

provide funding, resources, promotion, commissioning, etc. for research 

(e.g. CII, CIOB), and research community support resources (e.g., 

ARCOM, CNBR).  Although some supporting institutions are hosted in 

university departments, most are (quasi-) independent organisations. 

The forms of support vary considerably and include direct funding of 

research, data provisions, forums for advice and assistance (notably over 

methods, links for collaboration, and critical discussion), and setting 

research agendas, especially regarding the industry ‗member-driven‘ 

associations.  That sector of support should act as a complimenting forum 

for the more ‗academic‘ funding agencies and communities, suggesting 

that cooperation between such institutions and the executors of the 



68 

research projects could be a fruitful development (rather than the 

competitive, own-organisation focus which seems rather common). 

Historically, research has tended to be an activity which is highly 

individualistic with one or two people working on their own ‗pet‘ topic.  

The current environment of large organisations, recognition of the 

detrimental aspects of fragmentation (in research institutions as well as in 

industrial organisations) and the consequent preference for large, inter-

disciplinary, inter-institutional research projects (and ‗teams‘ to execute 

them) requires a paradigm shift from the individual, historical model.  

That is somewhat ironic when the increasing incidences of assessments of 

individuals‘ activities may be viewed as promoting individual self-interest 

and so, encouraging competitive, rather than collaborative stances. 

However, despite the initiatives, efforts and interests of the various formal 

and informal institutions, some of which have been examined briefly, 

above, the drives really come from the persons concerned.  There are far 

too many people to mention all or to attempt to do justice to their 

contributions – those who have figure-headed – the chairpersons, those 

who have organised – the administrators, and the inititiators – those who 

formulated and developed their ideas for support to fruition – - as a 

researcher, thanks very much to you all. 
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5 JOURNAL CONTRIBUTIONS TO THE 

DISCIPLINE 

Mike Murray 

Strathclyde University 

 

Introduction 

The development of knowledge and learning in the field of Construction 

Management (CM) has national significance for construction industries 

around the globe.  Chau (1997) provides a broad definition of CM as 

‗project management, construction economics, design economics, cost 

engineering, value engineering, construction law and procurement, 

industrial management and public policy related to the construction 

industry‘.  An efficient and effective construction industry requires a 

knowledge bank as a catalyst for continuous improvement.  The 

dissemination of contemporary empirical-based research offers fuel to 

stoke the boiler and the publication of scientific ‗and‘ management 

journals partially fulfils this role.  Journals also provide a historical time 

line of ‗fashions and fads‘ within our construction industry and more 

recently an indication of  priority areas where funding councils have 

sponsored what is deemed to be ‗appropriate research‘.  Fitzgerald and 

Gunter (2008) point out that academic journals are the most visible 

manifestation of the intellectual boundaries that are established, 

perpetuated and maintained by its field members. 

This chapter provides an overview of how CM journals contribute to the 

development and dissemination of knowledge.  The role of ‗doers‘ 

(practitioners) is contrasted with ‗watcher-reflectors‘ (academics) while 

seeking to maintain an unbiased yet critical analysis of each community‘s 

contribution to a Construction Management Body of Knowledge 

(CMBOK).  The stance taken is  that in the CM community, doers and 

watcher-reflectors are largely ‗poles‘ apart along a continuum and that its 

is sparsely populated in the middle territory by doer-watcher-reflectors.  

This is a challenging environment for those academics who wish to 

‗holiday‘ in this middle ground and as Gann (2001) suggests, the need for 

methodological rigour combined with interdisciplinary scope creates 

tension.  However, Simon (2004) advocates the need for a healthy debate 

concerning rigour (e.g. provide research findings that expand the body of 

knowledge) verses relevance (e.g. academics should produce findings that 

are implementable for practitioners).  
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As the reader of this chapter is likely to be an academic ‗insider‘ within 

the CM community of practice (e.g. ARCOM, CIB) they will have 

preferential knowledge over outsiders (practitioners) who have either 

little interest or are denied access to our ‗learned‘ and ‗scholarly‘ 

community.  Despite being close to two decades old, Bardin et al.‘s 

(1993) paper reflects this view.  In asking ‗Are research results used in 

practice?‘ they found that construction professionals did not consider 

reading to be a useful activity for new knowledge acquisition.  Pagel and 

Westerfelhaus (1999) confirm this in their interviews with twenty-two 

managers within seven undisclosed companies.  All of the interviewees 

expressed a clear preference for learning about popular management 

theories through seminar attendance as opposed to reading. 

These findings offer some mileage for CM researchers regarding charting 

the plethora of Continuing Professional Development (CPD) events 

related to the 1998 Rethinking Construction initiative.  As Pagel and 

Westerfelhaus note, reading is less expensive than attending a seminar 

and takes less time, however, managers in their study said that attending 

seminars enhanced their status among peers! 

The role of popular ‗middle level‘ journals (e.g. Arup Journal; CIOB 

Construction Manager and Construction Information Quarterly) is also 

examined in this chapter.  Salter and Gann‗s (2001) interviews with 

engineering deign professionals found that they were encouraged by peers 

to publish academic and technical papers in middle range journals.  

Wade‗s (2006) paper Value Engineering West Rail is one such example in 

the Arup Journal that is freely available for use by CM practitioners.  

These case studies may indeed act as a prompt for practitioners to seek 

out further guidance from academics. 

Weekly construction press (e.g. Building, Construction News, New Civil 

Engineer) also play a significant role contributing to the CMBOK.  While 

practitioners tend not read or contribute to academic CM journals,  most 

academics are considered to be regular readers (although no empirical 

evidence available) of weekly construction press as these can provide a 

rich seam of new ideas for research while providing evidence of 

Continued Professional Development (CPD).  The recent agenda for 

change in the UK construction industry, emanating from the Rethinking 

Construction (Egan, 1998) report introduced several new CM concepts 

(e.g. lean construction, just in time, logistics management) that received 

almost immediate airing in the weekly press.  

This chapter focuses on how journals have contributed to uncovering, 

developing and shaping CM knowledge over the past 25 years and is 

largely based on a UK perspective.  Figure 5.1 shows the results from a  
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web search using the words ‗construction management journals‘ and the 

results would provide an inquisitive novice with a firm grounding in this 

topic.  The first ten hits reveal two of the most popular journals and a 

contemporary, rather introverted, interest in ranking CM journals.  CM‘s 

1. Journal of Construction Engineering and Management The Journal of Construction 

Engineering and Management publishes quality papers that aim to advance the science of 

construction engineering, ... 

ojps.aip.org/coo/ – 34k – Cached – Similar pages 

2. The Ranking of Construction Management Journals For details, please refer to the paper 

entitled The Ranking of Construction Management Journals by Chau Kwong Wing (1997), 

Construction Management and ... 

166.111.44.134/JournalRanking.htm – 11k – Cached – Similar pages 

3. The ranking of construction management journals 14 Aug 2008 ... Downloadable (with 

restrictions)! The quality of construction management journals is assessed using a questionnaire 

survey approach. 

ideas.repec.org/a/taf/conmgt/v15y1997i4p387-398.html – 11k – Cached – Similar pages 
by CK Wing – Cited by 12 – Related articles – All 5 versions 

4. Taylor & Francis Journals: Welcome Construction Management and Economics is the leading 

international refereed journal that publishes original research concerning the management and 

economics ... 

www.tandf.co.uk/journals/titles/01446193.asp – 25k – Cached – Similar pages 

by A Listing – Related articles – All 34 versions 

5. Construction Management and Economics The leading international journal in its field. 

Construction Management and Economics publishes the results of research from all over the 

world. ... 

www.personal.rdg.ac.uk/~kcshuwil/cme/intro.html – 4k – Cached – Similar pages 

6. ARCOM Coverage: The Journal publishes papers on innovative developments in the management 
and practice of construction and original research work in all aspects ... 

www.extra.rdg.ac.uk/arcom_abstracts/cm-journals.html – 97k – Cached – Similar pages 

7. [PDF] THE VALUE OF CONSTRUCTION MANAGEMENT JOURNALS TO SUBMITTING 

AUTHORS File Format: PDF/Adobe Acrobat – View as HTML 

ranked 22 construction management journals based on email responses from the ... The present 

study of journals in the field of construction management ... 

oacs.shh.fi/publications/Bjork-&-Brochner.pdf – Similar pages 

by BC Björk – Related articles – All 2 versions 

8. Scientific Journals on Construction IT Construction Management. Architect‘s Journal · 

Architronic – Electronic Journal of Architecture; Asia Pacific Building and Construction 

Management Journal ... 

itc.fgg.uni-lj.si/ICARIS/journals.htm – 7k – Cached – Similar pages 

9. Engineering, Construction and Architectural Management Key Journal Audiences. Academics 

and researchers in the field of construction management; Architects; Civil engineers; Professionals 

in private practice and ... 

info.emeraldinsight.com/products/journals/journals.htm?id=ecam – Similar pages 

by FY Password – Related articles – All 2 versions 

10. ARCOM – Association of Researchers for Construction Management This contains the full 

titles, authors, abstracts and keywords of articles from several leading Construction Management 

journals, from recent ARCOM ... 

www.arcom.ac.uk/abstracts.html – 12k – Cached – Similar pages 

Figure 5.1: ―Construction management journals‖ on Google  (accessed 

17/02/09) 

http://ojps.aip.org/coo/
http://74.125.77.132/search?q=cache:RHd0_E_q9U0J:ojps.aip.org/coo/+construction+management+journals&hl=en&ct=clnk&cd=1&gl=uk
http://www.google.co.uk/search?hl=en&q=related:ojps.aip.org/coo/
http://166.111.44.134/JournalRanking.htm
http://74.125.77.132/search?q=cache:TBs_NFWQJrsJ:166.111.44.134/JournalRanking.htm+construction+management+journals&hl=en&ct=clnk&cd=2&gl=uk
http://www.google.co.uk/search?hl=en&q=related:166.111.44.134/JournalRanking.htm
http://ideas.repec.org/a/taf/conmgt/v15y1997i4p387-398.html
http://74.125.77.132/search?q=cache:5JMcWI_YIZ4J:ideas.repec.org/a/taf/conmgt/v15y1997i4p387-398.html+construction+management+journals&hl=en&ct=clnk&cd=3&gl=uk
http://www.google.co.uk/search?hl=en&q=related:ideas.repec.org/a/taf/conmgt/v15y1997i4p387-398.html
http://scholar.google.co.uk/scholar?hl=en&lr=&cites=3869635470182320702&um=1&ie=UTF-8&ei=ikabSdCUFpir-gbh4f2UCQ&sa=X&oi=science_links&resnum=3&ct=sl-citedby
http://scholar.google.co.uk/scholar?hl=en&lr=&q=related:Pgp4OvW0szUJ:scholar.google.com/&um=1&ie=UTF-8&ei=ikabSdCUFpir-gbh4f2UCQ&sa=X&oi=science_links&resnum=3&ct=sl-related
http://scholar.google.co.uk/scholar?hl=en&lr=&cluster=3869635470182320702&um=1&ie=UTF-8&ei=ikabSdCUFpir-gbh4f2UCQ&sa=X&oi=science_links&resnum=3&ct=sl-allversions
http://www.tandf.co.uk/journals/titles/01446193.asp
http://74.125.77.132/search?q=cache:mImgYIaiKksJ:www.tandf.co.uk/journals/titles/01446193.asp+construction+management+journals&hl=en&ct=clnk&cd=4&gl=uk
http://www.google.co.uk/search?hl=en&q=related:www.tandf.co.uk/journals/titles/01446193.asp
http://scholar.google.co.uk/scholar?hl=en&lr=&q=related:yjExLtdbgNYJ:scholar.google.com/&um=1&ie=UTF-8&ei=ikabSdCUFpir-gbh4f2UCQ&sa=X&oi=science_links&resnum=4&ct=sl-related
http://scholar.google.co.uk/scholar?hl=en&lr=&cluster=15456454900886614474&um=1&ie=UTF-8&ei=ikabSdCUFpir-gbh4f2UCQ&sa=X&oi=science_links&resnum=4&ct=sl-allversions
http://www.personal.rdg.ac.uk/~kcshuwil/cme/intro.html
http://74.125.77.132/search?q=cache:ZeeNsyzPKsgJ:www.personal.rdg.ac.uk/%7Ekcshuwil/cme/intro.html+construction+management+journals&hl=en&ct=clnk&cd=5&gl=uk
http://www.google.co.uk/search?hl=en&q=related:www.personal.rdg.ac.uk/%7Ekcshuwil/cme/intro.html
http://www.extra.rdg.ac.uk/arcom_abstracts/cm-journals.html
http://74.125.77.132/search?q=cache:_RnKdTYQhpAJ:www.extra.rdg.ac.uk/arcom_abstracts/cm-journals.html+construction+management+journals&hl=en&ct=clnk&cd=6&gl=uk
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‗guiding body‘, the Association of Researchers in Construction 

Management (ARCOM) is also listed and as is evidence of a reflexive 

account of the value associated with publishing in journal.  This reflects a 

maturity in the modern CM discipline having spanned a quarter of a 

century. 

Communities of practice 

If we are to consider CM researchers and practitioners positioned at 

various points on a continuum then it is evident that we coexist but 

generally inhabit separate communities of practice.  This is most evident 

if we consider the lack of industry representation through co-authorship 

of journal and conference papers.   Two separate CM communities of 

practice have developed and cultural norms have resulted in largely 

‗stand-off‘ relationship regarding knowledge transfer and co-authorship 

of journal papers.  This must be a disappointing scenario for construction 

clients who are not receiving the optimum benefits from construction 

Research &Development (R&D)  and Gann (2001) argues that CM in 

particular requires closer collaboration between academics and 

industrialists. 

Figure 5.2 suggests that the middle ground offers potential to address this 

situation without either community losing face.  Middle ground 

organisations such as the Building Research Establishment (BRE) and the 

Construction Industry Research Information Association (CIRIA) already 

perform a role akin to a broker.  However, two sets of entrenched norms 

 

Figure 5.2: CM Journals and Communities of Practice 
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held by hardliners within both communities have created this dichotomy 

of separate CM communities of practice. 

The academic hardliners include editors, authors and reviewers,  arguing 

that the ‗raison d‘être‘ should not be about  simply satisfying industry 

needs while practitioners with equally myopic views see no need for 

research that is unrelated to current problems that require fixing.  Gann 

(2001) notes that industry firms have a vital role to play in this trough 

developing a practitioner-researcher ethos emphasising a ‗learning how to 

learn‘ culture.  This interest in organisational learning has been easier for 

larger project management oriented companies offering CM services (e.g. 

Bovis Lend Lease) and the absorption of knowledge from academia 

appears to have some standing.  However, the plethora of small to 

medium-sized enterprises (SMEs) involved in contracting, and their site 

management staff have been largely absent from the production and 

dissemination of CM knowledge and the role of the CIOB in this debacle 

is discussed below.  This stand off appears firmly rooted, even where 

industry participates by allowing researchers access into their world.  

Practitioners are rarely offered co-authorship rights in the production and 

dissemination of this knowledge although the use of Knowledge Transfer 

Partnerships (KTP‘s) may reverse this practice.  Walker et al.‘s (2009) 

paper ‗Knowledge Transfer Partnerships in the construction industry: it 

takes three to tango?‟ alludes to this possibility. 

Hughes (2008) confirms the distance between academics and industry by 

reminding researchers to acknowledge the contribution of their ‗data 

subjects‘.  This indicates that CM researchers are comfortable in their 

‗social scientist‘ role but does perhaps reinforce an intellectual and elitist 

protective boundary, particularly to young researchers.  Flanagan (2007; 

vii) a former CIOB President also makes an interesting observation in his 

Foreword to a CIOB report on construction leaders: 

„…the construction manager is rarely given the spotlight, and 

almost never in the spirit of congratulation.  Not only does this 

affect public perception, it does little to inspire our future 

leaders or, indeed, our own community of practice‟. 

Flanagan‘s reference to a ‗community of practice ‗ is perhaps telling of 

his academic background and the report does highlight several of the 

great builders over the centuries.  In addition, the CIOB Construction 

Manager of the year awards does much to publicise the good work of CM 

practitioners.  However, it does appear that the CM practitioner is largely 

isolated from the academics psyche other than for the collection of 

primary data purposes and ignored by the media.  That said, an excellent 

six-part BBC Documentary (2008) on the refurbishment of St Pancras, 
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London terminus, for a new high speed Eurostar service: The £800 

million Railway Station, did highlight the role of CM on a complex yet 

successful project. 

The CM academic community has various subgroups with the ‗journal‘ 

editorial community having charted their ship over two decades.  It would 

be unwise to wholly credit these editors with shaping the CM discipline 

albeit they have an influence.  Evans (2002) refers to scholarly science 

fiction journals and notes that they bring into the limelight certain authors 

or subjects, particularly through publishing special issues and that this 

controls who and / or what becomes part of the science fiction canon.  

One of the most recent additions to what has become a ‗burgeoning‘ list 

of CM journals is The Institution of Civil Engineers Proceedings: 

Management, Procurement and Law.  The ICE Proceedings have a 

heritage of practitioner authors and this is reflected in this new addition to 

the publisher Thomas Telford‘s portfolio of journals.  Eight issues have 

been published since its inception in 2007, with a total of 34 full papers.  

From the 48 authors who have contribute, 26 (54%) are academics and 22 

(46%) practitioners.  Only two papers (6%) have been co-authored by 

academics and practitioners (Civil Engineering at University of Leeds 

with Turner Townsend; CM at Sheffield Hallam University with Safe 

Scope Ltd) and both of these papers concern CM practice.  The editorial 

panel is made up of 5 academics (19%) and 21 practitioners (81%).  Peer 

reviewers are approximately one-third (33%) academic and two-thirds 

(67%) practitioners.
1
 

By contrasting this ICE journal with what is commonly regarded as the 

most prestigious CM journal (Construction Management and Economics) 

the dominance of academic authors is clear, and, it could be argued by 

critics, rather elitist, particularly if practitioners are not actively 

encouraged to participate.  Further evidence of this journal‘s perceived 

esteem (among academics) is the rejection rate of papers and Hughes 

(2008) notes this is around 55% and rising.  Taking the most recently 

published 34 papers at the time of writing (2008-2009), a total of 79 

(95%) academics and four practitioner (5%) authors are present, all of 

which were involved in academic/industry co-authored papers (5%).  The 

ratio of academic to industry peer reviewers is unknown although Hughes 

(2008: 203) notes that the journal has a database of around ‗3000 people 

providing a wide choice of referees‘.  One of the papers was authored by 

seven academics and Hughes (2008; 198) refers to such practice as 

‗worrying‘ as it is questionable how many actually undertook writing 

                                         
1
 Data from Sohini Banerjee@thomastelford.com 
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duties.  This seems rather ironic given the CME journal has played a key 

role in accommodating the RAE numbers game through increasing the 

number of issues published each year from 3 to 4 in 1988; 4 to 6 in 1991; 

8 to 10 in 2004 and then 10 to 12 in 2006.  However, this is indicative of 

a maturity and growing numbers within the academic CM community of 

practice and no doubt a rising number of PhD completions.  However, the 

wealth of new knowledge has been largely hidden from industry practice 

through the dogma associated with the development of a symbolic 

scholarly journal. 

Unlike the inaugural edition of The ICE Management, Procurement and 

Law journal, where all 4 papers were 100% industry authored, the CME 

audit revealed no wholly industry authored papers.  This pattern is 

reflected in most other CM journals although the International Journal of 

Project Management (IJPM) does better and Betts and Lansley (1995) 

concluded that ‗it is probable that the IJPM has been very beneficial to the 

practising project management community‘.  The American Society of 

Civil Engineers (ASCE) Journal of Management in Engineering (JME) 

also has a good pedigree for industry contribution although Pietroforte 

and Aboulezz (2005) found that the JME has been ‗losing its role as a 

forum for practitioners‘.  This has been exacerbated by an increase in 

international authors submitting to the JME and a trend by some UK CM 

academics involves submitting edited versions (often on the cusp of what 

could be considered original and previously unpublished work) of papers 

to ASCE, reflects the pressure to play the RAE numbers game.  This may 

unintentionally present practitioners with a barrier to entry due to these 

journals receiving higher numbers of submissions from what is probably 

considered more scholarly authors.  Positive discrimination towards 

practitioner-authored papers may be one option for editors. 

The research assessment exercise (RAE): a prisoner‟s 

dilemma for the CM communities? 

It seems apparent that over the last two decades, the UK‘s RAE exercise 

has had a major influence on the development of two separate CM 

communities of practice.  Bence and Oppenheim‘s (2004) analysis of the 

RAE found that academics appear unconvinced that alternative outputs to 

journal publications will receive equitable treatment
1
.  They argue that 

this has ‗shifted the balance of publication objectives away from the 

communication of research findings to the peer community to publication 

for reputation enhancement‘. 

                                         
1
 Bence and Oppenheim‘s research cites further data that shows by 2001, published 

journal output formed almost 70% of all output assessed by RAE panels. 
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Wellington and Nixon (2005) have noted the proliferation of academic 

journals related to the RAE exercise while examining the role of editors 

of such journals.  They borrow heavily from the work of Bourdieu (1988) 

and the use of metaphors to describe the relationship between submitting 

authors, reviewers, editors and readers.  It is suggested that a relatively 

high degree of collegiality is required by all participants to undertake ‗the 

game‘ that constitutes the purpose of academic journals; each participant 

being aware of their role with new authors in particular requiring to learn 

the rules of the game and understand its logic.  Indeed, the authors found 

that some editors considered their role akin to proprietor or owner 

ensuring that unworthy trespassers are kept out through rejection of 

papers.  This is regarded as a hallmark of journal esteem with its rating in 

the field being partially measured by a ratio of rejected papers against 

overall submissions.  The continua used by the authors would perhaps 

have value for discussion among CM academics: 

 Filter / gatekeeper 

 Mediator/ guardian 

 Facilitator / defendant 

The academic ‗aura‘ surrounding the RAE would certainly be of little 

interest to the CM practitioner whose personal and occupational esteem is 

derived through what they do in business and ‗on site‘.  Furthermore, a 

survey undertaken by Björk and Turk (2000) suggests that some 

construction academics have already lost confidence in the distortion 

caused by the RAE whereby ‗prestige‘ is the only game in town.  Figure 

5.3 shows some of the comments that they received.  Nine years on, we 

have further additions to the CM portfolio of journals and additional 

editions of others.  Is it not clear to all that to continue on this path offers 

little chance of a genuine ‗enlightenment‘?  Is it not time for the academic 

CM community of practice to engage in deep reflection and ‗profess‘ a 

commitment to rationalising the portfolio of journals through a ‗lean 

journal‘ initiative? 

Construction Information Quarterly: a CM practitioners‟ 

journal? 

It is likely that CM practitioners have no clear consciousness of belonging 

to a community of practice although membership of the CIOB would 

provide a sense of affinity with the discipline.  This affinity ‗should‘ 

reflect the ICE‘s approach and include publishing and reading best 

practice in the CIOB Construction Information Quarterly (CIQ) journal.  

Watson (1988) has charted the development of publications related to 

civil engineering and notes that authors of papers were required to 
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demonstrate inventions and innovations that would contribute to the body 

of knowledge informing practice.  However, an examination of the most 

recent thirty-four abstracts from the CIQ suggests that the CM career 

academic has migrated further into the practice supply chain rather than 

practitioners enhancing the CMBOK.  Co-authored academic/industry 

papers tend to be where practitioners have undertaken study for a higher 

degree qualification
1
. 

 The CIQ appears to have a bias towards encouraging academics to 

populate this journal despite an appeal for „informative papers by both 

academics and practitioner‟. Reaffirming the benefits of continuous 

learning to practitioners appears to strengthen this bias through 

positioning practitioners as readers rather than contributors- ‗a CIOB 

publication committed to keeping you up to date with the latest 

construction research, is an invaluable tool for your continuing 

professional development (CPD).  Each issue contains a selection of 

papers on current topics of interest to construction professionals‟.  The 

text below is taken from the CIQ authors‘ guidance webpage.  The 

emphasis is placed on academics ‗editing‘ a typical academic paper 

structure/format into readable and informative (e.g. references kept to a 

minimum) guidance for the CM practitioner. 

 All researchers hope their work will make a difference.  Writing for 

the CIQ is a way to make a real contribution to positive change in 

                                         
1
 Data from Caroline Collier Constructive Publications Ltd. 

I have been generally satisfied with the readership and academic acceptance of 

my publications, but I am bitterly disappointed in how little my work has 

affected practice. It is also a little disappointing that your survey covers 

authorship and readership, but not one question deals with practical impact of 

authors‘ papers. Are we really just publishing for publishing‘s (and 

promotion‘s) sake? 

Until the motivation for publishing is true to the intent of archiving and 

disseminating knowledge, rather that just an academic requirement for 

promotion and tenure, or a $$$ opportunity from a publisher‘s perspective, we 

will still have a lot of meaningless published work around. 

There are too many publications containing similar papers from the same 

authors. Too many papers mostly refer to other papers without having any 

original content. The value of journals is becoming questionable. 

Figure 5.3: Comments from construction academics (Source: Björk and 

Turk (2000) 



80 

the industry: your paper will be read by business leaders and 

decision-makers, informing real-world organisational policy.  

 It is designed to enable access to research and information by busy 

professional audience, ensuring that new thinking is disseminated 

to practitioners 

 Most importantly, authors should constantly evaluate the relevance 

and accessibility of the paper to construction professionals.  

The 13 members of the CIQ editorial board consist of ten academics 

(77%) and three (23%) practitioners, directly opposite to the editorial 

board of The Institution of Civil Engineers Proceedings: Management, 

Procurement and Law!  Two potential conclusions are that CM 

practitioners are too busy/disinterested to undertake this role and potential 

practitioners may feel inferior due to a perceived status of academics 

already on board.  With regards to the peer reviewers it is thought that 

approximately 80% are academics
.  

Overall, these findings suggest that 

the CIOB has subcontracted the development and construction of CM 

knowledge to academics and merely facilitates a dissemination role with 

practitioners assuming only a minor role.  Indeed, circulation of the CIQ 

among practitioners suggests that too few practitioners are engaging in 

CPD reading of research.  This is analogous to the ICE and must surely 

reinforce the two separate CM communities of practice.  On a positive 

side, the CIQ is an excellent vehicle for disseminating edited versions of 

traditional CM research (CME, IJPM, ECAM) to industry although the 

readership would be higher if this journal was delivered free with the 

CIOB members‘ Construction Manager journal.  Furthermore, 

developing a more equal balance of academics/practitioners undertaking 

the various roles (submitting authors, reviewers, editors and readers) 

would surely help convince practitioners of this journal‘s relevance.  

Moreover, incentives could be offered to encourage participation.  In their 

study of what technologist read, Salter and Gann (2001) found that: 

Publications therefore play an important role in stimulating 

engineering excellence by encouraging staff to seek to fulfil 

engineering‟s social function, as well as the economic goals of 

the firm…  Several of our research subjects offered rewards for 

publications.  For example, Mott Macdonald offers a £3,000 

prize to any staff member who publishes an important paper in 

an academic journal … 

The status quo suggests a largely win-lose scenario with academics 

deriving benefits associated with a largely ‗illusionary‘ dissemination of 

knowledge to industry and practitioners having little foundation in the 

constitution of the CMBOK.  This is irrational, creates prisoners in both 
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communities, and leaves education within the built environment 

discipline limping into the 21stcentury. 

The birth of modern CM practice and related journals 

 A cursory examination of several notable building/civils projects 

completed in the 1980s reflects the birth and development of a modern 

CMBOK.  In particular, the Broadgate office project in London was 

examined by the Construction Management Forum (1991) and, although 

not explicitly mentioned in their paper, by Dodd and Langford (1990).  

The latter research explored the organisational and personnel issues 

emerging from the relationships between the Construction Manager and 

trade contractors.  As such, the analogy of academics as ‗watcher-

reflectors‘ is appropriate.  However, this role should not be dismissed and 

the documenting of CM practice, particularly when innovative and 

unique, is necessary to shape and nurture future research/industry 

practice.  Moreover, it should not be necessary for academics to claim any 

‗moral high ground‘ over popular/trade literature as these are especially 

written for quick and easy digestion by practitioners.  The weekly 

construction press frequently publish special supplements on projects 

such as Broadgate and more recently we have seen best practice CM (e.g. 

Emirates Stadium, BAA Heathrow T5) contrasted with ‗not so good 

practice‘ (e.g. New Scottish Parliament, Wembley Stadium).  

Figure 5.4 shows the most popular CM related journals  including the 

International Journal of Project Management (1981) Construction 

 

Figure 5.4: A proliferation of CM journals 

http://www.informaworld.com/smpp/title~content=t713664979~db=all
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Management and Economics (1983); Engineering, Construction and 

Architectural Management (1994).  The diagram suggests that a 

‗saturation‘ point may have occurred and that academics in particular may 

need to rethink their objectives in submitting papers to such journals.  It is 

generally considered that prestige is a key issue as well as making a 

contribution to theory, contribution to practice and a contribution to 

teaching.  The latter has been explored by Deakin (2006) in a paper 

within the Journal for Education in the Built Environment.  A journal that 

would perhaps attract a ‗niche‘ status for those interested in pedagogical 

research and most certainly not perceived by many CM academics as 

‗prestigious‘.  However, the link between research and teaching and the 

dissemination of new knowledge to students is critical for their future 

careers and to assist them to develop a passion for lifelong learning.  

Many other CM academic journals are not included on Figure 5.4 and 

several could be considered outside the scope of CM.  The Construction 

History Journal is another ‗niche‘ publication unlikely to be core reading 

for CM academics.  However, Steel and Cheetham‘s (1993) paper, ―Frank 

Bunker Gilbreth: Building contractor, inventor and pioneer industrial 

engineer‖, would serve any CM researcher well should they have an 

interest in lean construction.  Gilbreth was considered to be the first 

contractor to have bricks delivered to sites on a pallet.  Over a century 

later the industry continues to use this method, although they now come 

shrink wrapped and bard coded for ‗just in time delivery‘ as part of a 

logistics approach to project management. 

The middle range and popular CM journals have a much wider readership 

and the following figures are based on the total average net circulation per 

issue and based on data from ABC (2009) who verify media performance.  

The CIOB‘s Construction Manager (monthly) is delivered to over 35,000 

members while the New Civil Engineer (weekly) to around 55,000 

members.  Contract Journal has a weekly circulation of around 25,000; 

Construction News around 20,000; Building around 24, 000. These 

journals introduce further ‗actors‘ into the CM communities of practice – 

journalists!  With regards to the CMBOK, Simon‘s (2004) question of 

―who learns from whom‖ seems appropriate. 

Have CM journals influenced industry practice? 

If the production of knowledge related to CM journals requires change 

then yet again the Institution of Civil Engineers Proceedings: 

Management, Procurement and Law journal provides a benchmark.  

Loosemore‗s (2007: 1) editorial within the first issue notes the historical 

challenges encountered in the UK construction industry through an 

implicit suggestion that the journal can assist in a positive manner:  
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It is clearly vitally important that the current high profile 

projects in the UK, such as the London 2012 Olympics and 

Crossrail, and many huge infrastructure projects in many other 

countries, should incorporate the most effective and forward-

thinking project management practices available in order to 

increase the value from the investment and avert delays, 

budgetary overspends and damaging disputes. 

In the journal‘s foreword Douglas Oakervee OBE (2007) comments on 

the progress made over the past decade through the Rethinking 

Construction banner.  Oakervee has confidence that this new journal will 

have a positive impact on the management of projects – „I am certain the 

introduction of this journal will do much to improve the way in which we 

plan and manage works programmes here in the UK‟ and such a positive 

endorsement on the launching of a new journal is to be expected.  

However, Oakervee‘s stature within the construction industry (ICE 

President 2004-05) combined with senior industry roles (Hong Kong 

Chek Lap Kok Airport; Crossrail London) assists the editorial team to 

reinforce a ‗doing-reading-learning-practice‘ continuum that encourages 

academics and practitioners to act as one community of practice.  Why 

are our CM journals lacking in such consistent endorsement from industry 

luminaries? 

Jones et al. (2005) have argued for a greater recognition of journals that 

disseminate research to practitioners rather than assessing their value 

solely by impact factor.  It would however appear that the UK‘s 

community of CM academics has fallen into line with most other 

disciplines whereby individual and institutional self esteem are 

configured through the RAE with journal publication dominated by 

citation indexes and impact factors.  If we are to take a lead from the ICE 

proceedings and produce CM journals intent on ‗speaking‘ to 

practitioners, then a reduction in text with more visual stimulus might be 

appropriate.  Salter and Gann‘s (2001) research revealed that 

technologists put a high importance on visual communication within 

journals and this was related to pattern recognition.  They cite two 

authors: 

Nightingale suggests that “[l]earning is not just getting more 

information, as it involves recognising patterns and connections 

between our memories” (Nightingale, 1998).  Visual images 

stimulate pattern recognition and allow the technologists to see 

beyond the “flatland” of academic papers (Tufte, 1982). 
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Have CM journals influenced academic practice? 

The overriding logic and rationale behind the publication of academic 

journal publications is summarised below. 

The main route by which many academic and industrial researchers 

produce their research results is through the publication of papers in 

refereed academic journals.  Papers take time to write (and sometimes 

even longer to appear in published form) and university researchers‘ 

promotion and status may well depend upon maintaining a steady stream 

of papers in recognised, high quality journals.  UK university departments 

maintain pressure on academics to publish in these journals in the hope of 

high ratings in the Research Assessment Exercise, which attracts further 

funding.  Publishing in high-brow journals provides a form of quality 

assurance, because each paper is peer-reviewed by expert referees and 

amended or edited if necessary. (Gann 2001) 

Lansley et al.‘s (1995) study of construction research in twelve university 

departments found that the vast majority of academics had previous 

construction industry experience and this had an influence when they 

considered how to disseminate usable findings to industry.  However, the 

younger researchers in their study tended to have less industry exposure 

before taking up a post and this continues to be common today.  In the 

UK, these career construction academics are, of course, spawned from the 

system implemented to comply with the RAE exercise and are expected 

to reinforce the system by an overwhelming bias towards the publication 

of academic journals.  However, in their study, Lansley et al. found that, 

as well as peer-reviewed journal outputs, there was a proliferation of 

refereed conference papers, although both of these outputs overshadowed 

popular journal publication.  The high number of conference papers could 

be related to a geographical widening of various research communities 

through the establishment of new CIB Commissions (e.g. CIB W092, 

W065) and Working Groups and no doubt influenced by allowances 

made within research funding to disseminate findings.  The current 

international CM conference circuit appears undeterred by the need to 

offset a carbon footprint and the array of exotic destinations would 

perhaps put television‘s Alan Whicker to shame.  The academic ‗armchair 

cynic‘ might argue that they simply have to wait until the conference 

paper is ‗edited‘ into a journal output and retrieve this from their 

electronic library!  Conference outputs do, however, introduce new 

researchers into a community and have a socialisation role to play. 

Björk and Bröchner‘s (2007) study of journals in the field of construction 

management and economics employed a web-based survey (140 

responses, predominantly from university employees) that found the 
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dominance of three core journals being regularly followed by at least half 

of the respondents within the CM community – Construction 

Management and Economics (CME); Journal of Construction 

Engineering and Management (JCEM); and International Journal of 

Project Management (IJPM).  The prominence of perceived key journals 

within a community of practice is not restricted to CM.  However, Jones 

et al.‘s (2005) study of what practitioner psychiatrists read does point to a 

potentially similar gap in knowledge within the CM academic 

community.  Other than Salter and Gann‘s (2001) research that included a 

review of what journals engineering designers read, there appears to be a 

paucity of primary data regarding what CM practitioners read in addition 

to daily work-related requirements.  In Björk and Bröchner‘s study, 

respondents were required to define their criteria used when deciding to 

submit a manuscript to a journal.  The list below is in descending order of 

importance.  The second category is of interest given the focus of this 

chapter and it can only be hoped that it refers to academics intending for 

other academics to read their work.  As their study revealed, few if any 

CM practitioners will have access to, or read, such journals. 

 High academic status 

 Relevant readership 

 Journal indexed by the ISI 

 Short lead time from submission to publication 

 Likelihood of acceptance 

 Large circulation 

 Level of impact factor (for ISI indexed journals) 

 Journal recommendation from author‘s university 

 Journal articles freely available on the web 

In a related paper Bröchner and Björk (2008) note the paucity of 

empirical data on this subject and hint towards what would be a very 

valuable line of enquiry related to the discussion in this chapter.  

Understanding the behaviour and logic behind how CM academics think 

and make decisions regarding disseminating research would facilitate 

further understanding about the continuum that separates academics from 

practitioners: 

too little is known about the strategies authors follow when they 

wish to exert a strong influence on the development of theory in 

the field of construction management; the choices they make in 

that perspective, whether to submit an article to a particular 
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journal, to write a monograph, book chapters or to emphasise 

the medium of scientific symposia, have not been analysed. 

Over the last 25 years, the evolution of the CM academic community has 

witnessed a multitude of topics raised in its journals.  One sign of this 

discipline‘s maturity has been research into what has been researched 

with several papers charting the most popular topics in particular journals.  

Betts and Lansley (1993) undertook a review of the first ten years of 

papers in Construction Management and Economics and followed this in 

1995 with a similar undertaking for the International Journal of Project 

Management (IJPM).  Pietroforte and Aboulezz (2005) reviewed the 

ASCE Journal of Management in Engineering (JME) for the period 1985-

2002.  As previously noted, they found that the JME had been losing its 

role as a forum for practitioners and increasing participation from 

international authors, a point already raised in this chapter.   Crawford et 

al. (2006) reviewed the period 1994-2003 and examined both IJPM and 

Project Management journal.  Chau (1997) took a different slant with his 

ranking of CM journals.  Lin and Shen (2007) add further reflection with 

their content analysis of seven journals over an eight year period as a 

means to map the development of performance measurement.  Further 

analysis has been undertaken by Dainty (2008) who carried out an audit 

of all papers in volume 24 of CME.  Dainty‘s undertaking involved 

uncovering the methodological position of the author(s) and the research 

methods employed in their research.  His conclusions are pertinent to this 

chapter as he found the majority of papers were aligned with a rationalist 

paradigm emphasising causality over meaning and he argues that this has 

important ramifications for the CM academic community: 

„..It raises questions as to the ability of the construction 

management research community to be able to provide a rich 

and nuanced understanding of industry practice‟. (Dainty 2008) 

Dainty calls for a greater emphasis on qualitative enquiry among the CM 

research community and for academics to be ‗adventurous and 

courageous‘ to also see the consider mixing paradigms.  It can be 

speculated that this could lead to papers that have greater attraction and 

relevance for practitioners.  Certainly, there is a higher propensity to hear 

the ‗voice‘ of the practitioner in such work.  As an example, Gherardi and 

Nicolini‗s (2002) provide verbatim from interviews with three different 

communities of practice (engineers, site foremen and main contractors) 

concerning health and safety on sites in Northern Italy.  Such papers do 

provide the industrial voice but, again, are unlikely or indeed intended to 

be read by them.  In contrast, Evans (2008) provides an excellent case 

study of health and safety leadership on the recently completed BAA 

Heathrow Terminal 5 project.  This ICE Proceedings: Civil Engineering 
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paper contains no references, has a number of colour graphics and is 

educational, informative and inspirational.  No need for the CM academic 

to report second-hand, or interpret, when the author Mike Evans was the 

head of health and safety on the Heathrow T5 project.  The CM 

community of practice (academics and practitioners) should have a 

similar journal.  This would move both communities closer together along 

the continuum for the benefit of clients and the wider society that should 

benefit from public investment in university education. 

Use of CM journals to aid teaching and learning 

One method of introducing future practitioners to the benefits that can be 

derived from reading journals would be to use them as a learning tool in 

the classroom.  Anecdotal evidence suggests that too many undergraduate 

built environment students have not fully engaged with their vocation and 

that they study only to pass exams.  Journal papers that would provide 

evidence of an inspirational and exciting construction industry, while not 

avoiding the realities of a challenging environment, would be of use.  

Most CM journals appear unsuitable in this quest given they are primarily 

written for academics. 

Hughes‘ (2003) survey of 70 PhD built environment students (26 non-

CM) revealed a degree of myopic behaviour.  With regards to journal 

usage, the overwhelming majority of the students used only construction 

related journals (CME, IJPM, and ECAM) to gather secondary data.  In 

addition, these were also the journals that students would like to publish 

their results in.  As might be expected, the favourites do perhaps reflect an 

introverted indoctrination into the field by first generation CM academics 

who have also taken part in the UK‘s RAE race.  The idiom ‗what‘s good 

for the goose is good for the gander‘ seems appropriate although the 

dictionary definition refers to fair treatment for both sexes.  However, 

anecdotal evidence suggests that a sizeable number of geese and gander 

are ready for change. 

Conclusion: what future for CM journals and a CMBOK? 

The content of this chapter has focused on discussing why the CM 

community of practice has two distinct separate communities consisting 

of academics and practitioners.  Academic journals have done little to 

bridge the gap and industrialists have largely been excluded from 

authorship in CM journals.  To deny practitioners this opportunity reduces 

their understanding of ‗our‘ construction industry.  This situation is not 

commensurate with the modern practice of CPD and despite the hectic 

life of many site-based CM practitioners, they should be engaging in 

reflexive periods of thinking to aid the cycle of continuous improvement.  
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Taking a lead role in authoring or co-authoring practice-based research 

papers would be a natural output of this process and this would reflect 

such practice among the ICE community.  It is recognised however that 

the majority of ICE papers related to CM practice are authored by 

professional engineers and that the likelihood of site-based CM 

contractors taking up such a role is unlikely.  This is, no doubt, why the 

CIOB‘s CIQ journal is dominated by academics in the roles of authoring, 

editing and reviewing.  However, this has put academics in a privileged 

position and supports Weiner‘s (1998) comment that an ―academic 

community exerts power by the control and legitimation of knowledge in 

publications‖. 

If the CM community are to be ‗at one‘ then what will the future hold and 

how can ‗we‘ establish a collegiality that would show that despite the 

battles being different, we are fighting on the same side?  This will 

require CM academics to challenge the dogma of the UK‘S RAE journal 

game and look deep inside their practice to see if the construction 

industry and wider society have benefited from their investment in what 

is, mostly, publicly funded research.  CM practitioners and their 

representative professional body, the CIOB, must reflect on their relative 

detachment from the production of new knowledge despite practitioners‘ 

inherent involvement as research interviewees.  If, as Dainty (2008) has 

noted, their is a need for more qualitative-based CM research, then the 

potential for closer and more collaborative research is surely desirable.  

By allowing practitioners to have control over ‗their‘ primary data, it 

assists in strengthen the CM discipline and reduce the likelihood of CM 

career researchers furnishing their ivory towers with yet more unread 

journal outputs. 

Before looking forward to what the future may hold it is pertinent to look 

backwards to a construction industry before the inaugural publications of 

the IJPM and CME.  Would the early builders such as Thomas Cubitt or 

civil engineers such as Joseph Bazalgette have required a portfolio of 

journals to help them ‗manage‘ their projects and what would they do 

differently had they known what we know today about CM practice?  

Indeed, the CM community may wish to ask ‗what do we know about 

CM?‘ as unlike the Project Management Body of Knowledge (PMBOK) 

the CMBOK is yet to be defined in any detail.  Looking to the future it is 

difficult to ascertain an accurate picture of the construction industry 

landscape.  Today, Modern Methods of Construction (MCC) are a 

derivative of that used at Crystal Palace in the Great Exhibition at Hyde 

Park, London in 1851 and in the 1960s high-rise construction boom.  This  

aspect seems to reflect Harty et al.‟s (2007) study of 13 construction 
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industry future report in that these were  often less about the future than 

the present with specific reference to contemporary practice: 

It is unsurprising, especially in the reports based on industry 

participation, that the drivers identified are those that are 

actually affecting construction firms now, and that current 

trends such as a move towards more sustainable construction 

(whatever that might mean) and the increased use of ICT and 

other new technologies are considered of primary importance. 

What then is the future for CM academic journals and what new 

knowledge should their papers convey?  One answer, as argued in this 

chapter, is that they must be different from today.  CM academics cannot 

consider themselves ‗an island‘ where to revel in the scholarly esteem 

offers privileges denied to those who design, manage and construct the 

built environment.  Both the academic and industry communities are 

subservient to society and ‗our‘ ultimate goal must surely be to increase 

the efficiency within the construction industry while ensuring that 

completed projects are effective in their purpose.  This will require a joint 

and coordinated effort by CM academics and practitioners to ensure that 

the production and dissemination of knowledge has tangible benefits for 

society.  The publication of a new CM journal, based on the ICE 

Proceedings‘ culture of joint industry-academia authorship, editing, peer-

reviewing, would be a symbolic representation of this new venture.  Some 

existing CM journals may have to be ‗wound up‘ to show solidarity with 

this brave new world that will require new thinking and learning 

subsequent to the current global recession. 
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6 CONSTRUCTION MANAGEMENT AROUND 

THE WORLD 

 

Foreword 

 

Dave Langford 

Professor Emeritus, Glasgow Caledonian University 

 

The contents of this chapter require some notes to justify the selection of 

the countries included in the review.  The first criterion was to cover 

construction practice in areas of the world where the discipline of 

Construction Management (CM) education and research had reached an 

advanced state of development in terms of the coverage of the subject in a 

large number of Universities and a well established research base.  

Consequently, the UK, the USA, Australia and The Netherlands are, 

according to this classification, candidate countries.  The second criterion 

was to include those developed countries which proffered a different 

perspective on the discipline of CM.  One example is that of the 

Scandinavian influence which has provided an interpretation of the 

discipline which has moved beyond the empirical and largely positivist 

traditions of CM research manifested in other developed countries.  

Therefore, the patterns of development of the discipline in Sweden, 

Norway and Finland have been included – although it is recognised that, 

strictly speaking, Finland is not in Scandinavia and that Finnish research 

programmes display many of the characteristics of those in the UK and 

the USA. 

The third criterion was to include those countries where the CM discipline 

is well established through historical, professional and contractual 

linkages to the construction industry in the UK but which also exist in a 

still developing or intermediate economy.  These countries include South 

Africa, Malaysia and the Caribbean region. Singapore is different again, a 

country with a high GDP and a highly developed service economy. Its 

construction practice, while drawing upon British traditions, has been 

open to Japanese and other Asian influences. 

Given the importance of Asia to the world economy in general and to its 

contribution to the construction output in particular, it was, of course, 

important to chart how the discipline of CM is interpreted there.  
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Therefore, Japan is included, not only because of the size of its 

construction market but also to provide an insight into the manner in 

which different patterns and sets of relationships between and among the 

professions come to set the tone for the CM discipline.   

China merits coverage not only, because of its amazing, and still not fully 

understood (at least in the West) potential for growth within the 

construction market but also because of its being a vast country where 

both society and the professional relationships are still in a state of flux.  

Other countries have been selected NOT for how well they represent the 

CM discipline in emerging and changing areas of the world but because 

of the challenges that they present for the future. For example, Croatia is 

still a country in transition from being a socialist state with a state owned 

and operated construction industry to a state which embraces the 

instruments of a built environment being re-developed under capitalism.  

Across the world, another example is Chile where it can be seen how CM 

is emerging in Latin America – perhaps the next area of the world to be 

developed in terms of infrastructure and economic growth.  Finally, the 

Arab world will have a distinctive interpretation of what is meant by CM.  

Again, it as a part of the globe which deserves economic and social 

development and the CM discipline is still in its infancy and is, at present, 

mainly reliant upon overseas Universities to deliver postgraduate 

programmes. 

To summarise the foregoing, what we can see is a pattern of the growth in 

size and development of the CM discipline.  In the 1970s, the leaders in 

the field educated a cadre of young people; then later, as the research 

profile of CM grew in the early 1980s, many of the postgraduates stayed 

on in the UK and the USA to undertake doctoral studies and some went 

on to become faculty members who both taught and led research.  Those 

who returned to Universities in their own countries in Asia, Africa, Latin 

America and the Middle East would, in their turn, pioneer postgraduate 

studies and research programmes.  

In some ways, the wellspring for these international offshoots was the UK 

spreading practice through common professional roles and contractual 

systems throughout the former Empire and current Commonwealth.  

Within this process, it can be argued that three strands of research which 

underpin the CM discipline can be identified.  First, the empirical, 

positivist and highly applied slant which is evident in the USA and many 

of the Commonwealth countries.  Second, a methodologically-mixed 

approach, using technical and social research methods from the UK.  

Third, the meta-research or systematic critical review of what is meant by 

CM is evident in some of the work emerging from Scandinavia. A further 

distinction may be seen.  Where teaching and research emphasises 
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operational issues (for example, the USA) there will be a strong funding 

base from the private sector.  Where there is a mixed economy of public 

and private funding for research then operational, strategic and policy 

research are more likely to flourish (UK, Scandinavia and Singapore)  In 

order to condense this threefold picture, we can see some common 

research themes emerging from this wide range of different countries in 

response to the internationalisation of pressing problems: sustainability 

and procurement procedures being two cases in point. 

It will be evident that the descriptions of how the discipline developed in 

different countries are varied in length and range of coverage.  The 

authors were not given an editorial template with which to prepare their 

contributions.  The variability reflects the different national ecologies in 

which the discipline has come alive.  There will be some common 

histories and practices but many distinctive and particular developments 

and these are represented in the chapter. 

In summary, the range of countries and regions of the world covered in 

this chapter have been selected to represent different levels of 

development in the CM discipline which, it should be remembered, 

carries a large part of global spending on construction.  A few countries 

from the European Union have been included such as Croatia, The 

Netherlands, Finland and the UK but with the recognition that major 

construction markets in Europe have been omitted because it was just not 

possible to cover everywhere.  Future work could contemplate a wider 

coverage. 

 

THE ARAB WORLD 

Mohammed Dulaimi 

British University in Dubai 

 

The diverse nature of business in Arab nations is influenced by the 

differing priorities and speed of development, the challenges facing the 

country and their respective cultures.  As such, they are expected to have 

drawn different paths to the construction industry and construction related 

academic programmes.  However, the cross border migration of 

professionals and academics have contributed to the transfer of 

knowledge and ―know how‖ that have played a major role in shaping 

education programmes and their content.  Two interesting examples are 

Egypt, with its overgrown population, and Iraq and its open border policy.  
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Egypt‘s growth problem, coupled with an education system that has 

consistently produced professionals beyond what its economy can absorb, 

has meant that it has exported professionals and academics across the 

Arab world, especially the Gulf region.  Students from the Gulf have also 

migrated in search for opportunities for a credible and/or affordable 

university education to countries such as Egypt and Iraq.  In the case of 

the latter, the open border policy for Arab nationals in the 1970s and 

1980s led to significant number of students, especially from neighbouring 

countries such as Syria, Jordan, and Palestine, coming to read for 

bachelor degrees.  Such movement had the effect of creating common 

frameworks in higher education that have shaped teaching and learning 

approaches. 

Available evidence suggests that Arab universities have provided the 

local construction industry with professionals through two main streams 

of programmes – Civil Engineering and Architectural Engineering.  A 

survey of websites of a number of Arab Universities showed a lack of 

undergraduate programmes in Construction Management, Building 

Surveying or Quantity surveying for example.  There are only few 

examples at postgraduate and undergraduate levels where construction 

management and project management modules/topics dealing with wide 

ranging topics of the discipline are offered.  Almost all construction 

management modules offered at undergraduate and postgraduate levels 

deal with site level issues such as planning, construction methods, safety, 

economics of construction, contracts and legal issues, etc.  Such modules 

in many cases are optional, ―minors‖ rather than core.  One early example 

of a fully fledged construction management programme is found at the 

King Fahd University of Petroleum and Minerals (KFUPM).  It is claimed 

that this programme is the first construction management programme in 

the region, established in the early 1980s.  This programme has the 

planning, estimating, and contracts subjects as core and long menu of 

electives that include a variety of construction management topics 

including the ―soft‖ management issues.  In this example, the programme 

is offered in the Department of Construction Engineering and 

Management.  The major challenge to any effort to develop programmes 

dedicated to construction management is the hard core engineering 

mindsets in departments where universities expect such courses to be 

developed.  This situation is enforced by the high status ―engineers‖ have 

that may have discouraged these universities from expanding to ―non-

engineering‖ programmes.  It is interesting to note that the KFUPM 

programme/department is at the College of Environment Design, together 

with Architecture and City Planning, and not in the College of 

Engineering.   
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Over the last decade the countries in the region experienced a more 

dramatic increase in the number and variety of University programmes as 

the high education sector deregulated to open the door to establishing of 

private university.  This higher education sector which was almost 

exclusive to state universities is now open for foreign and local parties 

and individuals to set up and run programmes that state universities were 

not capable or willing to run.  The decision to break up this monopoly 

was in part due to the inability of state universities to provide higher 

education to the ever growing young people looking for a university.  

This provided opportunities to bypass the hard core engineering mindsets 

in traditional universities.  Universities from UK, Australia and the USA, 

in addition of many others, have been able to establish construction 

management and project management programmes which have been very 

popular.  Other initiatives have been evident.  The University of Aleppo 

in Syria launched an MSc in Construction Management in 2005 with 

assistance from the European Union.  A consortium of European 

universities (Strathclyde, Langford and Murray; Technical University, 

Munich, Meyer and Savoire, Defoe) combined to advise Aleppo on the 

structure and content of their degree.  The programme attracted European 

Union funding. 

The deficiency of traditional programmes in management-related subjects 

needed to provide the knowledge and skills for construction professionals 

to manage projects and tasks have created a huge gap at corporate and 

project levels that has until now being filled by foreign consultants where 

they were engaged.  Civil Engineers engaged at project level are being 

given the responsibility to manage projects with very little knowledge of 

how to build and lead teams effectively.  New programmes in project 

management and construction management established over the last five 

years have been attracting significant numbers of professionals and 

practitioners.  Still, such programmes, in many cases, tend to be in 

satellite campuses of foreign universities, although some new local 

universities are starting similar programmes. 

In the light of the challenges facing taught programmes in construction 

management it is not surprising to see the effort to establish a research 

base in this field is facing an uphill struggle.  With industry, in general, 

tending to focus on applied research and current professional education as 

described above it is not surprising to see research focused on 

construction planning and construction methods.  A survey of 

publications in one of the premier journals revealed that the majority of 

the papers deal with planning related issues, delays, bidding and 

contractual issues.  In recent years when two major conferences in 

construction management were organised in the Gulf region, the low level 
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of participation from local universities, apart from those organising the 

event, was noticeable. 

The provisions for construction management knowledge and skills still 

lag behind what a modern construction industry needs.  There is a need to 

create pressure (pull effect) on local universities to provide the much-

needed education programmes.  Expanding the menu of programmes is 

expected to relieve the current education programme in Civil Engineering 

from having to provide learning to its students across different discipline.  

It is not surprising to see civil engineering programmes in many countries 

run for five years, full-time.  There is also a need to create a community 

of learners in construction management, with the aid of international 

bodies such as the CIB and relevant professional institutes such as CIOB, 

RICS, to support the current effort by a number of academics to build a 

higher profile of construction management education. 

 

AUSTRALIA 

Professor Denny McGeorge 

Emeritus Professor, University of Newcastle, Australia 

 

Background 

It is perhaps stating the obvious to begin this Section by drawing the 

readers‘ attention to the fact that Australia has a unique social and 

physical environment.  In particular the introduction of Western culture 

into Australia is a relatively recent event.  Australia has a remarkably 

small population (21 million), which is dispersed over a very large area 

(Australia is the 6
th

 largest country in the world).  Despite British 

colonisation, Australia has adopted a decentralised state and federal 

method of governance as opposed to the centralised system of the UK.  

There are number of other points of difference between Australia and the 

rest of the world which combine to give Australia a distinctiveness which 

is part of its fascination. 

The Australian Institute of Building 

The Australian Institute of Building (AIB) has been a key player in the 

development of building as a discipline in Australia.  An excellence 

source of information on the AIB is given in an interestingly titled book 

‗To provide a joint conscience; a jubilee history of the Australian Institute 
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of Building: 1951-2001‘ (Tyler, 2001)
1
.  Tyler provides a detailed record 

of the AIB‘s contribution to educational development and, among other 

things, traces the emergence of degree programmes in the various states. 

Although the main focus of Tyler‘s work is on the post-war period, the 

first chapter ‗Precursors, 1935-1950‘ makes interesting reading, ascribing 

the genesis of the AIB to a meeting of a small group of Sydney Technical 

College students in 1935.  The gestation period from the initial spark to 

realisation was a long one, being interrupted by the war years.  However 

after many trials and tribulations the Australian Institute of Builders was 

finally formed in 1949.  

Building Degrees 

The first building degree in Australia was offered in 1958 as a three-year 

programme by the South Australian School of Mines (initially through the 

University of Adelaide then by the University of South Australia -

originally the South Australian Institute of Technology).  The University 

of Melbourne introduced a four-year degree in Building Science in 1958 

and University of New South Wales (originally NSW University of 

Technology) introduced a degree course in 1960.  Tyler‘s data illustrates 

a lull in the introduction of building degrees until 1973 when The 

University of Technology, Sydney (originally NSW Institute of 

Technology) introduced a Bachelor of Applied Science in Building 

closely followed in 1974 by Queensland University of Technology 

(originally Queensland Institute of Technology).  At the time of writing 

there are some 13 or so institutions offering building degrees using a 

number of nomenclature, covering most of the states with the exception 

of the Northern Territories.  Two states, viz. Western Australia (Curtin 

University) and South Australia (University of South Australia) are the 

single institutional providers in each of these states.  The distance 

programme offered by the University of Newcastle services students from 

Tasmania.  A recent development has been a building degree offered by a 

non-university provider (Holmesglen Institute, Victoria). 

Initiatives in education 

Political 

Perhaps the most important initiative in the formative years of building 

education in Australia was in lobbying by Professors Sidwell and Ireland 

to convince the AIB (as the accrediting body) of the merits of requiring a 

four-year degree course with six months training at around 2000 contact 

hours rather than a three-year Bachelor of applied science with one year 

                                         
1
 Much of the data relating to the AIB and higher education has been extracted from this 

publication. 
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industry training and 2400 hours.  This occurred towards to end of the 

1980s and had a significant impact in terms of the introduction of an 

honours year at a number of universities.  At around this time the Federal 

Minister for Education, John Dawkins, introduced a new funding model 

that meant that a four-year course earned additional income, and building 

courses gained more status, at least in the eyes of university accountants.  

The move from a three-year to a four-year degree was strongly resisted in 

several quarters and the AIB deserves acknowledgement for pursuing this 

issue to a successful conclusion. 

The Dawkins era also opened up Australia to international students, up 

until then there were only a small number of international students in 

building degree programmes.  The advent of international students also 

saw the need for Australian building departments to be able to offer 

programmes which were accredited by international professional 

institutions.  The University of South Australia was the first Australian 

University to attain RICS accreditation in 1989 followed by the 

University of Technology, Sydney.  Nowadays most successful building 

programmes in Australia will be accredited by up to ten professional 

institutions. 

Pedagogical 

As previously discussed, the ability to offer an honours degree from the 

late 1980s helped to improve the status of building graduates.  More 

importantly the four-year degree gave an opportunity to increase the 

theoretical and intellectual content of programmes.  The fact that four-

year degrees were the norm after the late 1980s meant that new 

programmes such the University of Newcastle degree (introduced in 

1991) was automatically expected to conform to the four-year rule.  The 

University of Newcastle was the first building degree programme in 

Australia to be offered in a distance mode and was also the first degree 

programme to be delivered in a problem-based learning format.  Professor 

Chen Swee Eng, who was formerly Professor of Construction 

Management at Newcastle, has built on the Newcastle approach in 

designing a new mixed-mode delivery building degree at Holmesglen 

Institute. 

Interventions 

Just as in the UK and other countries, there have been numerous 

government reviews into the Australian building industry.  A detailed 

commentary on recent reviews (from 1991-2001) can be found in 

Discussion Paper 9 of The Royal Commission into the Building and 

Construction Industry (Cole Royal Commission 2002).  It is perhaps 

worth making the point that although there may be a perception that 
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government investigations such as royal commissions are inevitably 

critical in nature, both commissions did undertake wide-ranging research 

into the building industry that has had an influence on future research 

directions.  For example the Cole Royal Commission published some 18 

discussion papers including ‗Workplace Regulation, Reform, and 

Productivity in the International Building and Construction Industry‘; 

‗Enterprise Bargaining Issues Facing the Building and Construction 

Industry‘ and ‗A History of Recent Industrial Relations Events in the 

Australian Building and Construction Industry‘. The Gyles Royal 

Commission, which occurred one decade earlier than the Cole 

Commission, was responsible, for example, for the introduction of 

Partnering. 

The following list (in chronological order) of reviews and government 

enquiries has been extracted, from Discussion Paper 9 (Cole Royal 

Commission, 2003):- 

 Industry Commission, Construction Costs of Major Projects, 1991  

 Construction Industry Development Agency, 1991—1995  

 Areas of interest: 

 Project Delivery 

 Best Practice;  

 Industry Development;  

 Skill Formation; and  

 Workplace Reform 

 The Gyles Royal Commission into Productivity in the Building and  

 Construction Industry in New South Wales, 1992  

 Inquiry into the Victorian Building and Construction Industry, 

1992 – 1994  

 Productivity Commission, Work Arrangements on  

 Large Capital City Building Projects, 1999  

 National Building and Construction Committee and the 

Commonwealth Building and Construction Industries (NatBACC) 

Action Agenda, 1999  

 Areas of interest (Cole, 2003): 

o Creating a more informed marketplace;  

o Maximising global business opportunities;  
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o Fostering technological innovation;  

o Creating economically and ecologically sustainable 

environments; and  

o Creating a best practice regulatory environment 

National research initiatives 

In addition to research centres located in individual universities Australia 

has, in the post-war era, seen the emergence of three national research 

bodies viz. the Building Division of the Commonwealth Scientific and 

Industrial Research Organisation (CSIRO), the Construction Industry 

Institute of Australia (CIIA) and the Cooperative Research Centre (CRC) 

for Construction Innovation. 

CSIRO 

From 1945 to 2002, CSIRO operated a division with a specific research 

focus on building, building materials and construction.  In 2002 this 

division became the Manufacturing and Infrastructure Technology 

Division, with a broader scope.  One of the key figures when the Building 

Division was at its zenith was Dr. Frank Bromilow who was well known 

internationally for his work on time/cost modelling.  Despite the fact that 

Bromilow‘s initial research was undertaken some 40 years ago the 

original concept is still has currency among researchers in this field.  Dr. 

Selwyn Tucker, who was in charge of the Division after Dr. Bromilow, 

also contributed to the field of mathematical modelling of cost/time 

variables. 

CIIA 

The CIIA was established in 1992 and is based at QUT and UTS.  The 

CIIA approach is to collaborate with universities and centres in Australia 

and overseas.  Its philosophy is to commission research wherever the best 

researchers are located and thus CIIA members have access to a wider 

and a more expert research base than the typical single institution-based 

research grouping.  The CIIA has been particularly successful in fostering 

joint submissions with universities for Australian Research Council 

(ARC) grants and has been responsible for assisting many neophyte 

Australian researchers to obtain their first ARC research grant.  Professor 

Tony Sidwell was the prime mover in the establishment of the CII in 

Australia and worked in partnership with Professor Dennis Lenard in 

developing the CIIA into its current form.  Typical of the research 

projects initiated by the CIIA are the following: 

 Benchmarking 

 Partnering 
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 Innovation 

 Constructability 

 Process improvement 

 Environmental impact 

 Re-engineering 

CIIA stakeholders represent of a broad range of industry groups 

including:  

 contractors 

 building owners 

 industry and professional organisations 

 project management consultants 

 design consultants 

 employer and employee associations 

CRC in Construction Innovation 

In terms of research quantum the CRC in Construction Innovation is by 

far and away the most significant event to occur on the building research 

landscape in the post war era in Australia.  The CRC (as it is commonly 

referred to) was established in 2001 and is based in the Queensland 

University of Technology as a joint venture under the Australian 

Government‘s Cooperative Research Programme.  

The CRC received an initial seven-year $14M Commonwealth grant and 

$53M in industry, research and other government funding.  This level of 

grant funding has supported a large number of projects which are too 

numerous to itemise in this chapter however the three main groupings 

listed below give some indication of the CRC‘s sphere of interests: 

 Business and Industry Development 

 Sustainable Built Assets 

 Delivery and Management of Built Assets 

Dr Keith Hampson is the Chief Executive Officer of the CRC, a position 

that he has held from its inauguration in 2001.  The current funding for 

the CRC will end on 30 June 2009 however a new round of funding is 

being sought for a proposed Sustainable Built Environment-CRC which 

will build of the corpus of research generated by the CRC in Construction 

Innovation. 
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Summary 

The discipline of building in Australia has come a long way in a half 

decade. The first PhD in the discipline was awarded in the early eighties 

to Professor Peter Morris who currently holds the Chair of Construction 

and Project Management at the University College of London.  Another 

academic luminary, Professor Vernon Ireland earned his doctorate shortly 

after Professor Morris.  If we now fast forward in time, Professor Derek 

Walker at RMIT University, now leads a well-established and well-

subscribed professional doctorate in project management, which attracts a 

significant number of students from many corners of the globe. 

It is to be regretted that in naming a few key players in the development 

of building as a discipline in Australia, that, even despite the relative 

smallness of the academic population, many who deserve to be named 

have been omitted from this chapter.  By way of absolution, it is perhaps 

worth giving the final plaudits to the founding fathers of the Australian 

Institute of Building who adopted and resolutely pursued their motto of 

“Advance though learning”. 
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CARIBBEAN REGION 

Professor Mike Lewis 

University of the West Indies 

Background 

 

To try to describe the islands of the Caribbean as a single region may 

have some geographic meaning but none at all in socio-cultural terms.  It 

is slightly easier to discuss the countries of CARICOM (the Caribbean 

Community) as a single group. CARICOM was formed in 1972 by the 

Commonwealth Caribbean leaders who decided to transform the 
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Caribbean Free Trade Association (CARIFTA) into a Common Market
1
.  

CARICOM has 15 member states: Antigua and Barbuda, The Bahamas, 

Barbados, Belize, Dominica, Grenada, Guyana, Haiti, Jamaica, 

Montserrat, Saint Lucia, St. Kitts and Nevis, St. Vincent and the 

Grenadines, Suriname, and Trinidad and Tobago.  In addition there are 5 

countries that are associate members: Anguilla, Bermuda, British Virgin 

Islands, Cayman Islands and the Turks and Caicos Islands.  See Figure 

6.1. 

 

 
Figure 6.1: Caribbean Region 

The Caribbean Sea is one of the largest salt water seas and has an area of 

about 2,754,000 km² (1,063,000 sq. mi.), and Caricom members extend 

from Suriname in the East to Belize some 2,500 miles away in the West, 

and Bermuda in the North to Guyana some 2000 miles away in the South 

some 2000 miles.  The total population of this area is around 16 million of 

which 12 million live in Haiti (9.3 million) and Jamaica (2.7 million), see 

Table 6.1.  

Although the Caricom group are establishing a single market and 

economy among themselves, it includes English, Dutch and French 

speaking countries – each of which has a different cultural heritage 

(including education in particular) and different colonial experience.  For 

this reason when cultural issues are discussed it is usual to deal with 

subgroups depending on their adopted language and its historical 

baggage. 

The English speaking countries of the Caricom group – often described as 

the West Indies – are usually treated as a unit.  Though even here, 

‗similar‘ has to be taken with a degree of flexibility.  The distance 

between Kingston in Jamaica and Port of Spain in Trinidad is roughly the 

same as the distance from London to Moscow, so in their development 

they have, in the same way, been relatively isolated from one another. 

                                         
1
 ‗Building‘ is used as a generic term to cover degrees which do not specifically use the title 

‗building‘ but may for example use a term such as construction management. 

http://www.caricom.org/jsp/community/bahamas.jsp?menu=community
http://www.caricom.org/jsp/community/bahamas.jsp?menu=community


 

Table 6.1 CARICOM‘S mid-year population estimates 2000-2007 

Countries 2000 2001 2002 2003 2004 2005 2006 2007 

Antigua and Barbuda 72310 76,886 78,320 79,781 81270 82786 84330 85000 

Barbados 268800 269900 270800 271600 272400 273000 273987 274000 

Belize 249800 257310 262400 273700 282600 291800 301000 311480 

Dominica 71530 71326 69830 69820 70417 70690 70964 …………. 

Grenada 101400 102632 103501 103868 105157 105893 106605 106000 

Guyana 772214 774824 747712 752498 755061 757637 760218 751558 

Haiti 8357000 8511000 8668000 8827000 8988000 9151000 9317000 9597900 

Jamaica 2605787 2604800 2617500 2630400 2642000 2654500 2667300 2700000 

Monserrat 3853 4517 4563 4482 4681 4785 5027 5900 

St. Kitts and Nevis 44286 46325 47280 48035 48720 49353 49995 …………. 

Saint Lucia 155996 158018 159133 160620 162434 164587 166838 …………. 

St. Vincent and the Grenadines 111992 109022 107854 104162 104555 104949 105345 …………. 

Suriname 463837 470064 476374 482769 492829 499100 504257 …………. 

The Bahamas 303611 307379 311871 316570 320880 325170 329500 331000 

Trinidad and tobago 1262366 1266800 1275700 1282400 1290646 1294500 1297944 1333000 

Caricom 14844782 15030803 15200838 15407705 15621650 15829750 10040310 …………. 

Anguilla 11561 11561 11919 12200 12522 13638 14254 …………. 

Bermudap 62214 62355 62754 63042 63320 63571 63797 64009 

British Virgin Islands 22410 23160 23690 24300 23000 25800 …………. …………. 

Cayman Islands 40200 41400 42500 43600 44200 48353 51992 53268 

Turks and Caicos Islands 19300 19900 20900 22100 27500 30600 …………. …………. 

Associate members 155208 158476 161763 165242 170542 181962 130043 …………. 

All countries 14999990 15189279 15362601 15572947 15792192 1.6E+08 16170353 …………. 

Last updated on April 2008. NOTES: ………. Means Data Not Available.   p  Means provisional.    SOURCES: Central Statistical Offices and Statistical Websites 
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The economies of these countries are also dramatically different with 

some depending on minerals other on hydrocarbons, others on 

agricultural produce and still others on tourism.  There are also very 

significant differences in the ecologies and environments of the various 

countries, with some being mountainous volcanic craters (e.g. St 

Vincent), others being coral outcrops (e.g. Barbados) and others being on 

the South American mainland (Guyana) or Central American mainland 

(Belize).  Because of these many differences they do not act as one 

homogenous group, except perhaps in their approach to construction.  In 

construction, in many respects the way things are built depends upon the 

resources available locally – particularly for non-ceremonial structures 

like houses and barracks.  As a result, in the early colonial days 

throughout the Caribbean the more permanent structures were built from 

stone, while the rest were built from clay blocks, timber, wattle-and-daub 

or palm leaf.  All of which are readily available, natural materials.  

Economic and industrial development has brought the need for more 

reliable, more robust materials that can provide a consistent level of 

performance and withstand the rigours of multi storey building in an 

environment prone to a variety of natural hazards. 

The construction process with the traditional materials was very similar to 

the master craftsman led process that was historically familiar to 

Europeans.  A competent craftsman would undertake to build a structure 

and would take on such workers as were available and needed.  The 

training process was like an apprenticeship though often not formalised.  

Many of the master craftsmen who became the original master builders of 

the Caribbean were originally ships‘ carpenters, so timber was a favoured 

material of construction particularly as the framing of a roof is much like 

the framing of a ship‘s hull.  In Trinidad, in particular where the gable 

roofs are often steeper than elsewhere in the Caribbean (de-Light and 

Thomas, 2007) the shape is even more redolent of a ship‘s hull.  The joy 

of craftsmanship is very evident here also in that the doors and windows 

were invariably louvered, and elaborate decorative fretwork provided 

pattered shade on the typically spacious porches. 

Much of the architecture of most Caribbean islands at the end of the 19th 

century and beginning of the 20th Century, was heavily influenced by 

European architecture and was made of timber.  However, because the 

buildings in the capital cities were built close together, and given the hot 

tropical climate, they were always susceptible to fire and most of them at 

some stage experienced devastating fires.  For example, Port-of-Spain, 

capital of Trinidad, was a busy, sprawling town of wood and shingle in 

1808 when it was gutted by fire.  All the principal buildings including the 

parliament building, also known as the Red House (the building was 
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painted red in 1897, as Trinidad was preparing to celebrate the Diamond 

Jubilee of Queen Victoria), were destroyed and as a result, legislation was 

introduced that made it mandatory for all future Government buildings to 

be built of bricks. 

This legislation naturally changed the way in which construction work 

was organised.  In the early 20
th

 Century a new phase of rebuilding Port-

of-Spain resulted in a group of magnificent large scale buildings usually 

called the Magnificent Seven but sometimes including two others as well.  

These nine buildings were constructed from materials brought from all 

around the world including marbles from Italy and granite from Scotland.  

One, for example, called Stollmeyer‘s castle or ‗Killarney‘ was described 

by a local architect as ―A German built a bit of an untypical Scottish 

castle in Trinidad and called it by an Irish name.  He must have been by 

that time a Trinidadian, because only Trinidadians do these things.‖ (John 

Newel Lewis) 

The Scotsman, George Brown, constructed the building along with many 

others until his departure in 1921.  During this time he was largely 

responsible for the mass production of the fretwork that decorated so 

many buildings as well as the cast-iron framing used in many shops and 

roof ornaments.  

These developments in the construction industry locally helped to push 

the sector into taking the training of its engineers and architects more 

seriously.  Until this time the main architects and builders were those who 

came in, largely from Europe.  Eventually, in the early 1960s the 

University of the West Indies in Trinidad & Tobago began a degree 

programme in Civil Engineering and it was the late 1970s that training 

specifically in construction engineering and management became 

available locally.  The University College, established in 1948 at Mona, 

Jamaica, was the first Campus of the University of the West Indies. 

Subsequently, campuses were established at St. Augustine, Trinidad 

(1960) and Cave Hill, Barbados (1962).  Today the University of the 

West Indies comprises 3 main campuses, the Centre of Hotel and Tourism 

Management in the Bahamas, the Institute of Business at St. Augustine 

and Mona as well as 11 non-campus centres situated in other Caribbean 

countries.  The University of the West Indies currently has a total 

enrolment of over 39,000 students, and graduates annually approximately 

5,800 students (at undergraduate, graduate and diploma levels). 

The civil engineering degree, started in 1961 was patterned on the 

traditional degree programmes found in the British Universities, mainly 

because of the historical, colonial links with that country.  In the mid 

1970s, Desmond Imbert realised how the classical civil engineering 
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programme at that time failed to provide students with any managerial 

skills, and recognised how important the re-skilling of civil engineers 

with such skills would be.  In concert with Mr Myron Chin, another local 

engineer and early member of the teaching staff at UWI, he contacted 

Loughborough University of Technology
1
 where a successful 

construction management postgraduate degree was being offered.  

Loughborough was known for its focus on skills and knowledge which 

would be directly applicable in the wider world and two of its staff Frank 

Harris and Ron McCaffer were already well known for their work in 

Construction Management.  Their joint book
2
 was one of the first and 

most popular in its field
3
.  Harris and McCaffer were asked to use their 

experience in establishing the Loughborough MSc in Construction 

Management to do the same at UWI in Trinidad & Tobago.  During 1976 

and 1977 they worked with Imbert and Chin and by September 1977 the 

programme was able to take on its first students. 

In 1978 a group of new staff were taken on to service this new 

programme which had been established by the Government of Trinidad & 

Tobago as a Specially Funded Programme.  This meant that the funding 

could be pulled if it was unsuccessful, leaving the staff without 

substantive appointments in the University.  As it transpired it was 

successful and having passed its ‗probationary‘ period with good reports, 

it was eventually absorbed into the mainstream of the Department of Civil 

Engineering, staff being accepted into the University‘s establishment. 

In its early years the University was structured, like most UK Universities 

at the time, around a teaching year of three terms of ten weeks each.  The 

new programme introduced an MSc in Construction Engineering and 

Management, as well as Postgraduate Diplomas and Certificates in 

Construction Engineering and Management, Construction Management, 

and Construction Engineering.  The overall MSc programme consisted of 

seven year-long courses which were assessed on the basis of two written 

‗research‘ assignments (one in each of the first two terms) and a final 

exam at the end of the academic year.  The courses were: Construction 

Management and Organisation, Economics Contracts and Industrial 

Relations, Construction Practice Methods and Techniques, Construction 

Materials, Site Investigations and Foundations, and Construction in the 

Local Environment.  Such a wide range of courses required staff to keep 

abreast of their subjects and one method that is used to try to ensure that 

                                         
1 http://www.caricom.org/jsp/commumity/member_states.jsp?menu=community 
2 
In 1996, the University dropped the ―of Technology‖ from its title, becoming 

Loughborough University. 
3
 Harris, Frank and Ronald McCaffer, 1977, Modern Construction Management: 

Blackwell Scientific Publishing Edition: 1st Edition (6th Edition 2006) 
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the departmental staff members are up-to-date is to maintain membership 

of the CIB.  Getting staff to publish and present papers at conferences 

organised under the ambit of the CIB not only enhances the University‘s 

reputation but also enables contacts to be made with academics from 

other parts of the world so that experiences can be shared.  This has been 

enhanced by the holding of four such conferences locally in Trinidad.  

Because it is the only University in the whole region that is 

internationally accredited, it means that there are no other universities 

‗down the road‘ to meet with – they all involve major international travel.  

It is important to make that effort otherwise there is a danger of suffering 

the ill effects of isolation. 

Around the region 

Jamaica 

In 1958 the Jamaica Institute of Technology was founded with just over 

50 students in the four programmes being offered.  The next year, the 

name was changed to the College of Arts, Science and Technology 

(CAST) and in 1986: it became a degree-granting institution, and in 1995 

it was formally accorded status as the University of Technology.  UTech 

houses a School of Building and Land Management which offers a BSc 

programme in Construction Management and a B.Eng. in Construction 

Engineering as well as a Diploma in Construction Management and a 

Construction Technician‘s Certificate.  These programmes are not yet 

accredited but are focused on improving their quality and eventually 

getting full international accreditation.  In the meantime they are doing a 

valuable job of producing construction professionals with enhanced 

management skills who are actively sought after by the industry.   

There are a number of other institutions of tertiary education in Jamaica – 

including a campus of the University of the West Indies – but none that 

offers degree level training in construction management or related 

subjects. 

Guyana 

The University of Guyana (UG) was launched on 1 October 1963, based 

largely in the Queen‘s College.  It moved to its first building in Turkeyen 

in 1970, and at more or less the same time established the Faculty of 

Technology.  In November 2000, the University‘s second Campus at 

Tain, Berbice, was opened, but this does not offer programmes from the 

Faculty of Technology.  Within the Faculty of Technology, until 1977 the 

regular academic programmes on offer were the General Technical 

Diploma (GTD), and the Higher Technical Diploma (HTD) in 

Architecture and Building Technology, and in Civil, Electrical and 

Mechanical Engineering. Special one-year degree programmes in Public 

http://www.utech.edu.jm/Faculties/Built/SBLM/SBLM_staff.htm
http://www.utech.edu.jm/Faculties/Built/SBLM/programmes-ConEngTech.htm
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Health Engineering (1972), Highway Engineering (1975) and 

Architecture (1975) were offered and Certificate and Diploma courses in 

Industrial Management were offered in 1972 and 1976 respectively.  In 

1978, the Faculty discontinued the GTD and HTD programmes and 

introduced the Diploma in Technology and Bachelor of Engineering in 

the aforementioned disciplines and the Bachelor of Science (Architecture) 

programmes.
1
  

The UG programmes are not yet accredited and this means that they are 

not fully recognised outside the country.  UG is constantly upgrading its 

facilities and staff in order to overcome this problem.  The Construction 

Management programme at the University of the West Indies in Trinidad 

began an experiment by allowing graduates of UG to register for the 

Postgraduate Diploma.  On successful completion of the Diploma they 

would then be allowed to enter the MSc stream.  This has been a very 

successful exercise as most of the students entering have been very 

competent and committed and have moved on to graduate from the 

master‘s programme. 

Belize 

Belize College of Arts, Science and Technology (Belcast) was established 

in the early 1980s but failed to last.  It was eventually replaced by the 

University of Belize itself in 2000.  The University of Belize was created 

by amalgamating five established tertiary-level institutions.  UB tries to 

provide education and services where they are felt to be needed, and 

recently has focused on the development of on-line courses.  Among its 

offerings is an associate degree in Building and Civil Engineering.
2
 

Suriname 

Because of its colonial heritage, the university system in Suriname 

follows the Dutch model.  In 1882 there was already a form of tertiary 

education being provided in law, dentistry, pharmacy and ‗landmeter‘ 

(surveying) as well as by the so called ‗Geneeskundige School‘.  The 

current University of Suriname is located in the capital, Paramaribo, and 

was founded in 1968.  The decision to establish the university was taken 

in 1966, as a commemoration for the hundredth anniversary of the ―Staten 

van Suriname‖ (Parliament of Suriname).  Due partly to the civil war at 

the time, the University was closed for almost a year in the early 1980s 

before opening again in late 1983 under the new name Anton de Kom 

Universiteit van Suriname. The University went through some significant 

changes between 1983 and 1988, and there are now three main Faculties – 

                                         
1 Majors in the Diploma in Technology programmes were subsequently expanded to 

include Agricultural Engineering, Mining and Surveying. 
2 http://www.ub.edu.bz/media/misc/annual_report-2007-20080.pdf and wikipedia 
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Medical Sciences, Social Sciences and Technological Sciences. This 

latter Faculty includes Infrastructure, the main subjects of which are 

Building and Construction, Civil Engineering, and Land and Water 

Management 

Other Countries 

Barbados hosts a campus of The University of the West Indies – but does 

not offer and engineering or construction programmes.  Like most of the 

other islands it also has a number of Community Colleges that offer 

tertiary level training but not to degree level in construction management 

or related subjects. 

The graduates, infrastructure and development in the 

Caribbean 

The employment prospects of the graduates have shifted, over time, from 

the public to the private sector.  Several factors, some of them sinister, 

have propelled this change. Graduates were frequently engaged by the 

public sector to develop local infrastructure.  In this context, 

infrastructure includes the provision of facilities to meet basic human 

needs, such as for the provision of water, sanitation, and shelter, in 

addition to the movement of people, goods, and information.  In the 

Caribbean, as elsewhere, ―infrastructure development and economic 

development can not be separated for analytical purposes‖ (Miller, 2000).  

Most of the Caribbean islands inherited an infrastructure designed to meet 

the needs of the mainly agricultural colonies that they were – often called 

‗plantation economies‘.  This infrastructure was ill-suited to a 

modernising, industrial/commercial economy, and so, over the past half 

century or so, concerted efforts have been made at modernisation.  This 

process was handicapped throughout the islands by a lack of finance.  In 

order to finance the infrastructural developments, governments had to 

approach the International Funding Institutions (IFIs). 

By and large, the IFIs have provided the money – but it comes bundled 

with an ideology that represents their cultural, economic, developmental, 

and institutional beliefs.  It is not value-free.  This inherent ideology is 

that foreign investment and privatisation are the key factors.  This 

ideology underlies the ‗structural adjustment‘ requirements of the 

International Monetary Fund, placing heavy emphasis on free markets 

and private sector involvement, particularly for the delivery and 

operations of infrastructure (see for example, the Wikipedia (2008) or for 

a more extreme view, Shah (2007)). 

It is no accident that the literature on procurement deals essentially with 

methods to improve efficiency, social equity, and the avoidance of 
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corruption; which are the issues of the developed world.  The issues of the 

developing world need more focus on the implications of the prevailing 

institutions and the ‗mental map‘ of the decision-maker, and how, in a 

given social and historical context, these affect the implementation of 

change.  Since construction is the major instrument of change in the 

developing world, it should be the centre of such a focus. 

Most of the governments of islands of the English-speaking West Indies 

established a Ministry of Works as one of their principal agencies.  These 

ministries were in general expected to undertake most of the significant 

public sector construction – which was in effect most of the significant 

construction that took place.  The ministries were generally manned by 

the best local engineers and project managers, and were highly regarded 

for their competence and effectiveness However, with the financing of 

infrastructure projects being drawn from the IFIs, graduate employment 

in public agencies diminished. 

The policies of these IFIs were not ideology-free.  They came with the 

baggage of laissez-faire capitalism reaching back two centuries to Adam 

Smith (1776) and the conviction that market operations maximise 

economic efficiency.  Thus, conditionality for loans was that all major 

public sector construction contracts (including their design) should be let 

by internationally competitive tendering.  A secondary but still significant 

aspect of the mindset of the IFIs was that the public sector cannot be as 

efficient as the private sector.  As a result, they were determined that a 

condition of any loan made to a developing country would be that the 

private sector should be involved (for much on this and related anti-World 

Bank/IMF commentary see Whirled Bank Group, 2003). 

The IFI-enforced shift to the design and construction of major 

infrastructure projects by the private sector-led to an exponential 

reduction in the public sector‘s in-house capacity and efficiency, caused 

by the haemorrhaging of trained human capital to the private sector.  Very 

quickly, the public sector found itself unable to develop or attract 

equivalent expertise.  The declining performance of the public sector then 

became a self-fulfilling justification for outsourcing to the private sector.  

This vicious cycle was exacerbated by: 

 Public sector organisations being starved of meaningful work. 

 The loss of trained personnel at both professional and sub-

professional levels in the public sector. 

 The use of highly skilled technical staff as managers within Project 

Execution Units for public sector projects, thus further reducing the 

technical expertise available. 
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 The loss of ‗mentors‘ for the new, young, and inexperienced 

professionals recruited by the public service. 

 The loss of ‗organisational know-how‘ through staff being used in 

roles different from their areas of expertise. 

Summary 

The discipline of construction and construction management has largely 

been influenced by the developments within the Faculty of Engineering in 

the University of the West Indies.  Here the discipline, as represented by 

the construction engineering and management programme, has gone 

through two major transformations, prompted by changing academic 

philosophy and changing academic calendar.  These have largely been 

initiated by circumstances and fashions in the UK, rather than by pressure 

from the local profession.  This profession itself has undergone a very 

significant shift of pre-eminence from the public sector to the private 

sector.  Again this shift has come about largely because of the values of 

external agencies, particularly those providing finance. 

Speculation about the future would probably best be addressed by looking 

outside the region, for pressures to change are likely to come from there.  

Academic leadership from the UWI will continue to be important in the 

region, and its outreach programmes are likely to grow in importance.  

However, there are a number of other tertiary level institutions within the 

region that have aspirations to greater prominence and international 

respect, and it is likely that this will occur in the medium term.  Thus it 

seems that the process is one of ‗trickle down‘, with the rest of the 

academic world feeding ideas to UWI and UWI feeding those ideas down 

the line to its sister organisations within the region. 
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CHILE AND SOUTH AMERICA 

Professor Alfredo Serpell 

Catholic University of Chile 

Serpell, A. 

The history of construction in Chile started with independence from Spain 

in 1818 and even earlier, during the Spanish rule from 1512 to 1818.  The 

first infrastructure projects of the young republic were carried out during 

the first independent government.  Later, in 1887, and due to a 

reorganisation of the institutions that dealt with infrastructure at that time, 

the Ministry of Public Works was created.  The mission of this ministry 

was to study, carry out and control all the public works that were 

undertaken in the country by both, the government or the private sector.  

The first Minister in charge of the organisation of this new ministry was 

Mr. Pedro Montt, a lawyer who in 1906 became President of Chile.  The 

Ministry of Public Works created several departments to deal with 

different areas of infrastructure.  The first was named General Department 

of Public Works that included sections for railroads and telegraphs, 

bridges, roads and hydraulic constructions and architecture.  Later some 

of them became independent Government departments, like the Highway, 

Hydraulic Works, Airport, Ports Works and Concessions Departments or 

Agencies. 

The above description, with some small differences, gives a general 

portrait of the evolution of construction in the majority of South 

American countries, where the government have always played a 

prominent role in every aspect related to construction. The public 

institutions were the ones in charge of developing the necessary 

competences to carry out the infrastructure and housing projects needed 

by the countries. For this reason, it can be said that those institutions were 

the first to incorporate management concepts and tools to complete the 

required construction works.  

The development of construction management was mainly the province of 

professional practice for many years. Most Schools of Civil Engineering 

in South America were focused on the traditional areas of Structural, 

Hydraulic and Geotechnical Engineering and there was not room for 

Construction Engineering or related fields. During the second half of the 
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20
th

 century, some Engineering Schools begun including some courses 

related to construction and construction management like Heavy 

Construction and Project Planning and Control.  In 1966 the visit of 

Professor Clark Oglesby from Stanford University to the School of 

Engineering of the Catholic University of Chile gave birth to one of the 

first authentic construction management course:  Construction Operations 

Analysis.  From then on, construction management has been present and 

developing permanently in the Department of Construction Engineering 

and Management.  The Department grew in confidence such that it hosted 

a seminar in 1997 on Strategic Management with invited international 

speakers (Langford, Male and Edum-Fotwe, UK; Ofori, Singapore and 

Cohen, Israel).  This paved the way for the University to host the CIB 

W96 symposium on Construction Procurement in 2000.  In a wider South 

America, other countries were also exploring this new discipline, notably 

Brazil (University of Sao Paulo and Federal University of Rio Grande do 

Sul and many others) and Colombia (University of Los Andes and 

others).  In some other countries only recently (the last ten years) the 

construction management discipline is becoming part of the engineering 

curricula at universities.  In many South American universities the 

traditional civil engineering disciplines are still dominant and 

construction is not even considered an engineering discipline.  However, 

this is quickly changing and a high level of exchange can be seen during 

the last decade on the field of construction management.  Now there exist 

many instances of collaboration and meeting between Latin American 

faculty members, like the ELAGEC (Latin American Conference on 

Construction Management and Economics), created in 2006, which 

arranges an annual meeting on construction management researchers that 

rotates around different countries. 

Some of the issues that have made construction management more 

attractive as a career field are the changes that have occurred in the South 

American construction industry:  

1. The significant reduction of the government participation in the 

total construction activity since the mid 1980s.  The relative 

participation of the private sector is much greater now than the 

government reaching levels of up to 70% of the total volume. 

2. The new BOT (Build, Operate and Transfer) or concession laws 

issued during the 1980s and 1990s have created the conditions to 

develop many new infrastructure projects needed by the countries.  

This situation has attracted many foreign companies to participate 

in the local market.  For many construction executives, this 

probably is, by far, the most influential factor in the recent changes 
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of the construction industry in Chile and South America in general 

and has promoted the importance of construction management.  

3. The increased concern on productivity, quality and sustainability. 

Today there are many more companies that are willing to invest in 

innovation when compared with ten or more years ago. 

All the above factors have impelled several important changes in the 

construction industry especially in the management of construction 

companies and in the intensity of competition and as a result, a high 

demand for professionals with competence in management related to 

construction.  Then, this situation has caused the proliferation of 

Construction Management programmes at the majority of the universities, 

both private and public.  Some of them are Graduate, some 

Undergraduate and some include both. The future of construction 

management is then assured in South America and it will grow steadily in 

years to come. 

 

CHINA 

Professor Anita Liu 

University of Loughborough 

Professor He Bosen  

Tianjin University 

Professor Zhang Shuibo 

Tianjin University 

 

Introduction 

As the story goes, Hong Kong ‗returned‘ to the China motherland in 

1997.  To write about project management development in China, the 

main theme of the story is on the motherland and begins with a brief 

introduction of the important historical events. 

The People‘s Republic of China was founded in 1949 and the Ministry of 

Construction Engineering was established in 1952 to rebuild the cities 

after the war.  Rapid changes followed when the Great Leap Forward 

(1958-1960) was implemented, followed by the Great Proletarian Cultural 

Revolution in the mid 1960s which ended in October 1976.  However, 

what seems to be ‗constant‘ is change itself.  The Open Door Policy led to 

another rapid change era from 1978 to the 1990s and the Eighth National 

People‘s Congress officially announced the ‗economic reform‘ in 1993. 
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Amidst it all, the return of sovereignty of Hong Kong, formerly a British 

colony, and Macau, formerly a Portuguese colony, were finalised.  Such 

is the background against which the ‗construction‘ story is to be told 

(within the framework of an input-output model). 

The input element consists of (the changes in) the laws to regulate foreign 

investment, the registration of firms and the recognition of professional 

status of personnel.  The output element consists of the statistics giving 

information on increases in GDP, the number of firms in the world 

ranking and the internationalisation of the construction firms.  The 

transformation elements, here confined to two, cover only the project 

supervision system and the developments in higher education for 

construction project management. 

Input 

The four pillar industries endorsed by the Chinese Communist Party in its 

14
th

 Plenary Session in 1994 were construction, mechanics and 

electronics, crude oil and chemical refining, and automobile 

manufacturing but construction has been a pillar industry since the end of 

the Cultural Revolution.  The Ministry of Construction was established in 

1988 as a result of the restructuring of other ministries.  Mayo and Liu 

(1995) summarise the objectives of the reform as follows: (1) 

restructuring the industry‘s administrative system, (2) opening 

construction markets, (3) allowing autonomy in state-owned enterprises 

(SOE), (4) establishing a competitive bidding system, (5) adopting 

professional construction management practices, and (6) improving 

project management skills. While the objectives remain largely the same 

today, the Ministry of Construction (MoC) was renamed the Ministry of 

Housing and Urban-Rural Development (MoHURD) in 2008 and is under 

the administration of the State Council of China. 

Laws and regulations  

There are laws, regulations and policy instructions issued by the 

government at the national and provincial levels, especially by MoHURD, 

which cover endorsement procedures for capital construction projects, 

tendering procedures and the financing of construction projects.  The 

administration hierarchy consists of: 

 Central government (e.g. State Council, MoHURD and other 

ministries) 
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 Construction Committees at the provincial and municipal levels
1
 

 Construction Bureaus at the prefecture and county levels 

These departments have overlapping enforcement responsibilities and 

power of control over construction works, thus, giving rise to possibilities 

of conflicting guidelines (Cheah and Chew 2005).  

MoHURD regularly announces updates of practice guidelines, for 

instance, the achievements of the Standards and Norms Department 

(mainly responsible for construction specifications and regulations, and 

cost engineering/quantity surveying matters including tendering) in the 

last 5 years including establishing Building Regulations, Construction 

Engineering Cost Management Regulations, standardising Tendering 

Procedures and Tender Audit, are publicised in the Working Report by 

the vice minister Huang Wei in 2008
2
.  

Other examples are the Administrative Rules for Construction Project 

Quality (1993), the Construction Law (1998) and the Tendering Law 

(1999).  Under Article 12 of the Construction Law, the contracting, 

design, surveying and supervision organisations must meet the 

requirements in the amount of registered capital stipulated by the state, 

the provision of qualified professionals with Employment Certificates, 

and the prescriptive requirements of technology and equipment etc.  The 

Tendering Law (1999), which stipulates that a project funded by the state 

or by international financial institutions is required to undergo a bidding 

process, has important implications in China (see Ye, Jiang and Shen, 

2008). 

Registered firms 

By 2006, there were 60,166 construction enterprises employing 

28,781,600 persons
3
. As the construction industry developed, there was 

an increase in the non-state-owned construction enterprises in the 1980s, 

e.g. the collectives under the responsibility system and some privately 

owned enterprises.  The restructuring of ownership of firms is reviewed in 

Han and Ofori (2001) and Hutton (2006).  

Further changes occurred after China‘s accession to the World Trade 

Organisation (WTO).  In 2002, market access was opened to foreign 

                                         
1
 There are 31 provincial administrative units in China including four municipalities 

(Beijing, Shanghai, Tianjin and Chongqing) administered by the central government 

and five autonomous regions (Neimenggu, Guanxi, Tibet, Ningxa and Xinjiang) 

which are populated by a variety of different tribes. 
2
 http://www.cin.gov.cn/ldjh/jsbfld/200802/t20080201_165584.htm; accessed 

February 2009 
3
 http://www.stats.gov.cn/tjsj/ndsj/2007/indexeh.htm; accessed February 2009 
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enterprises through the Foreign Investment Design Enterprises 

Regulations and the Foreign Investment Construction Enterprises 

Regulations whereby foreign design and construction enterprises can be 

established in China but subject to the approval of government agencies 

and other constraints such as the type of project that may be undertaken, 

e.g. since 2004, exclusively foreign-owned construction firms are allowed 

to carry out work on four approved types of construction projects; and 

since 2006, exclusively foreign-owned design consulting firms are 

allowed to practise. 

Enterprises can now be categorised into:  

 State-owned enterprises (SOE) 

 Collective-owned enterprises 

 Shareholding companies 

 Limited companies 

 Shareholding limited companies 

 Private  

 Others: e.g. foreign-owned (partial or full) enterprises 

MoHURD categorises the registered firms into real estate development 

corporations, cost engineering consultancy firms, project supervision 

consultancy firms, construction enterprises etc
1
.  For instance, MoHURD 

announced that in 2007, there were 6,043 project supervision consultancy 

firms of which 1,474 were grade A, 2,103 were grade B and 2,466 were 

grade C
2
.  These firms were further listed as specialising in mining, 

railways, highways etc. and sub-divided into state-owned enterprises, 

collective-owned, shareholding etc. 

Registered professionals 

MoHURD regulates the registration of construction professionals.  

Currently there are 8 types: registered builders, registered real estate 

appraisers, registered supervision engineers, registered architects, 

registered engineers, registered cost engineers, registered consulting 

engineers (who work for construction investment enterprises/units), and 

registered town planners
3
.  These professionals became recognised over a 

period of time, the more recent ones are the cost engineers and the real 

                                         
1
 see http://www.cin.gov.cn/qyfw/zzcx/ for details 

2
 http://www.cin.gov.cn/hytj/jshytjgb/200806/t20080624_173506.htm; accessed 

February 2009 
3
 see http://www.cin.gov.cn/gmfw/zgcx/ for more details 
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estate appraisers while the established ones are the engineers and 

architects. 

These registered professionals are members of their respective 

professional institutions which operate as semi-public organisations under 

MoHURD.  However, to become a registered professional, the person 

must belong to a recognised ‗employing unit‘, e.g. design institutes, 

construction enterprises, project supervision consultancies etc.  Most of 

the Hong Kong professional institutions have reciprocal recognition with 

their counterparts in China mainland; however, Hong Kong practitioners 

can only register to work in China after successful professional 

assessment by the PRC designated authorities, e.g. quantity surveyors in 

Hong Kong will apply to the China Engineering Cost Association. 

Transformation 

Since the Open Door Policy in 1978, foreign investments have mostly 

been in infrastructure projects.  However, certain projects, notably the 

large water supply, gas supply and highways/transport systems, require 

that the investing company is Chinese controlled.  Foreign investments in 

infrastructure are mainly in the form of joint ventures, especially build-

operate-transfer.  The then Ministry of Construction expected that the 

technical level of the construction industry would reach world class 

standards by 2010 (Han and Ofori, 2001).  

Project delivery 

The major changes since the 1980s are that: 

1. the establishment of the tendering system has transformed the 

industry from undertaking solely state-allocated projects to other 

commercial projects;  

2. the formation of the Project Supervision system, which represents 

the national model in project management, has led to consolidation 

of standard contracts, management standards, construction safety 

standards etc. and encouraged the development of other 

professional disciplines in construction. 

China has developed the Project Supervision System (PS) for 20 years 

since 1988.  The PS system, which is sometimes known as the Agent 

System, was first introduced by Professor Ding Shizhao of Tongji 

University and Professor He Bosen of Tianjin University (Xu, 2008).  The 

PS system began as a construction quality supervision system but the 

current Agent System has transformed it into a holistic management 

system which encompasses every aspect of project construction 

supervision/management, e.g. briefing, programming, design, tendering, 
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construction and post-construction maintenance.  In recent years, there 

has been a rapid development of independent professional construction 

management consultancy services and these are graded according to 

registered capital and personnel‘s qualifications etc. and regulated by the 

various agencies/bureaux under the MoHURD
1
.  Broadly, they can be 

grouped into categories of: 

1. independent PS organisations,  

2. design institutes, universities and scientific research organisations 

offering consulting services, 

3. subsidiaries of development units and  

4. joint ventures. (Bajaj and Zhang, 2003). 

At the project level, generally, three principal organisations are involved: 

(1) the development units, such as state-owned enterprises and 

government institutions, as clients, (2) the design institutes which are 

multidisciplinary offices with architects, engineers and cost engineers, as 

consultants and (3) the construction enterprises as general contractors and 

subcontractors.  Traditionally, the design institute hands over the project 

to the project preparatory office once the construction documentation is 

finalised.  The preparatory office is part of the client‘s unit and takes 

responsibility for project realisation through construction to final account.  

However, the ad hoc nature of the preparatory office deters the transfer of 

data and experience from one project to another and also lacks 

independence.  The Agent System addresses the shortcomings and allows 

the functions (controls over quality, cost and time) to be carried out 

independently.  Meanwhile, there are other procurement models in place 

such as the construction management model. 

Education and Research  

The then Prime Minister Jiang Zhemin announced in May 1998 that the 

Ministry of Education planned to develop the major universities into 

world class universities.  Hence, Mission 985 was the vehicle to assess 

the universities nationwide and 39 universities were selected, a number of 

which have construction-related programmes.  

Education programmes are classified into ‗disciplines‘ set up by the 

Ministry of Education, e.g., Civil and Structural Engineering, 

Environmental Engineering, Material Science and, Engineering 

Management which is usually within the School of Management or the 

School of Engineering depending on the historical roots of individual 

programmes. 

                                         
1
 see http://www.cin.gov.cn/ for details 
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Apart from operating education programmes in various ‗discipline‘ areas, 

the universities are hosts to laboratories, institutes/research centres.  Each 

education discipline/programme, laboratory, research centre is classified 

into different levels, e.g., State (National) Key Laboratories, State 

Specialty (Professional) Laboratories, Ministry of Education Key 

Laboratories and Provincial/Municipal Key Laboratories. 

National Natural Science Foundation of China (NSFC) 

The National Natural Science Foundation of China (NSFC) was founded 

in February 1986 and is directly affiliated to the State Council for the 

management of the National Natural Science Fund
1
. 

The categories of NSFC funding are as follows: General Program, Key 

Program and Major Program.  NSFC publicises its achievements in 

General and Key Programs under seven categories: Maths and Physics, 

Material and Engineering, Management Science, Chemistry, Life Science, 

Earth Science, and Information Science
2
.  There are four divisions in the 

Management Science category, of which the Division of Management 

Science and Engineering encompasses the field of construction project 

management and NSFC purports that:  

“It is hoped that projects approved by the Division can combine 

the theories of modern management sciences with concrete 

practice in China as well as the Chinese philosophy and culture 

in management, so as to promote innovation in theory.  Projects 

jointly conducted with foreign colleagues are encouraged.  The 

approaches and programmes of doing researches should 

conform to the standards widely accepted in the academic 

circle.”
3
  

In recent years, there has been a vast increase in the number of published 

papers in engineering management in both domestic and international 

journals.  

Internationally, cooperative projects are usually recognised under a 

Memorandum of Understanding (MoU), e.g., with the Australian 

Research Council, the Engineering and Physical Sciences Research 

Council in UK, the Russian Academy of Sciences.  The NSFC cooperates 

with Hong Kong through the Joint Research Fund of NSFC and Hong 

Kong Research Grant Council (RGC).  Hong Kong‘s international links, 

                                         
1
 In the past 20 years, NSFC has funded over 100,000 research projects of various 

categories by investing a total sum of 20.7 billion RMB (2 billion Euro) and there 

were 70452 proposals received in 2007 of which around 18-20% funded (Zou, 2007). 
2
 see http://www.nsfc.gov.cn/e_nsfc/desktop/zn/cg/qianyan.htm for more details 

3
 http://www.nsfc.gov.cn/e_nsfc/desktop/zn/jn/index.htm; accessed January 2009 
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through their Joint Research Schemes
1
, include the German Academic 

Exchange Service, the Consulate General of France, and the UK 

Economic and Social Research Council.  Academics from Hong Kong 

have a history of collaboration with researchers from China mainland 

since the 1980s. 

Engineering Management programmes 

There are 121 higher education institutions in China offering engineering 

management programmes mainly through three channels in their 

institutions: School of Economics and Management, School or 

Department relating to Construction or Engineering, and specialised 

School of Engineering Management (Wang and Wang, 2006).  Most of 

these programmes refer to construction engineering management and 

those programmes with longer history are in Tongji University, Tianjin 

University, Tsinghua University, Chongqing University, Xian University 

of Architecture and Technology, Harbin Institute of Technology and 

Southeast University.  For instance, Tianjin University, Chongqing 

University and Harbin Institute of Technology established their 

Management Engineering programmes around 1981; and both Tsinghua‘s 

and Tongji‘s construction programmes date back to the 1950s although 

the development of their construction management programmes happened 

in the 1980s to 1990s.  By 1998, the discipline was formally designated to 

be ―Engineering Management‖ by the Ministry of Education. 

In 1985, the University of Hong Kong was the first in Hong Kong to 

establish an MSc programme in Construction Project Management in its 

Department of Surveying under the Headship of Professor Anthony 

Walker, while its Building degree (B.Building) operated from the 1970s.  

The Building degree was replaced by the Quantity Surveying degree in 

the 1980s and later developed into a surveying degree (BSc in Surveying) 

in the 1990s which, to this day, envelopes the three disciplines of quantity 

surveying, building surveying and general practice surveying.  The two 

polytechnics, City Polytechnic of Hong Kong and the Hong Kong 

Polytechnic have been offering building degree programmes from the 

1980s.  They became universities, the City University of Hong Kong and 

the Hong Kong Polytechnic University, in the early 1990s and more MSc 

construction management programmes came on board.  These three 

universities also offer their construction MSc programmes in 

collaboration with universities from mainland China.
2
 

                                         
1
 http://www.ugc.edu.hk/eng/rgc/about/term/rgc.htm; accessed January 2009 

2
 For instance, University of Hong Kong with Tsinghua, Tongji, Tianjin, Chongqing. 
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Output 

Domestic  

The proportion of value added in construction to GDP has more than 

doubled since the Open Door Policy
1
.  Wang, Hadavi and Krizek (2006) 

give a recent overview of the reform of the Chinese construction firms.  

According to the National Bureau of Statistics of China (2007), the gross 

output value (in 100 million RMB) for the SoE was 286.93 in 1980 and 

41,557.16 in 2006; while for the foreign-funded construction enterprises, 

it rose from 3,319 million in 1995 to 27,487 million in 2006.  However, 

the ratio of pre-tax profit to gross output value was 5.4% for the SoE and 

24.3% for foreign solely owned enterprises in 2006
2
. 

Overseas 

A Chinese contractor must acquire a licence from the Chinese 

government to work overseas.  Those overseas projects fall into six 

categories (Zhao and Shen, 2008) financed by: (1) the World Bank, Asia 

Development and Africa Development Bank, (2) the host governments, 

(3) Chinese export credit to developing countries, (4) the Chinese 

government as aid projects, (5) Chinese enterprises as investment 

projects, (6) Chinese government as embassy or consulate buildings in 

foreign countries. 

Chinese contractors have become important players in the international 

construction market.  Chinese construction enterprises demonstrated their 

strong presence in the general building and manufacturing sectors in the 

Engineering News Record with 46 Chinese contractors in the Top 225 

International Contractors list in 2006; by 2008, there were 4 Chinese 

contractors in the top 50, compared to 3 UK contractors (2 of which are 

registered in Guernsey) and 7 USA contractors
3
.  

Conclusion  

The story of China and Hong Kong ends with a note that the development 

of the engineering management discipline is going strong.  With the vast 

amount of construction output, China is integrating efforts in developing 

and refining related laws and regulations, education development for high 

calibre personnel and focussing on research funding and collaboration to 

support innovation.  An important component of the development of the 

discipline has been the role of the Chinese Government.  It has put 

                                         
1
 see http://www.stats.gov.cn/english/statisticaldata/yearlydata/ for more information 

from State Statistical Bureau 
2
 http://www.stats.gov.cn/tjsj/ndsj/2007/indexeh.htm; accessed February 2009 

3
 http://enr.construction.com/people/topLists/topIntlCont/topIntlCont_1-50.asp; 

accessed February 2009 
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‗construction‘ as an industry and professions at the centre of the 

development of society.  As such it has promoted construction 

management as an academic and practitioner discipline.  In this sense the 

Chinese experience is almost unique.  
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Introduction 

Croatia came into being as an independent state in 1991 after the 

dissolution of Yugoslavia.  Although a relatively small country (4.5 

million inhabitants) it has a very long and rich building tradition that goes 

far back into the Middle Ages.  From 1945 to 1991 Croatia was one of the 

republics that made up the Socialist Federal Republic of Yugoslavia, 

which was itself a member of the Non-Aligned Movement.  Construction 

firms from Croatia took part in building many facilities in the so-called 

non-aligned countries, especially Algeria, Syria and Libya, and also in 

countries of the Eastern Bloc, especially in the Soviet Union.  As early as 

1953 the construction firm Pomgrad from Split (Croatia) participated in 

the construction of Latakia harbour in Syria; this was the first major 

export assignment of Croatian builders.  After that they built many large 

and important facilities world wide: hydro-electric, nuclear and thermal 

power plants, roads and motorways, bridges, tunnels, ports, marinas, 

hospitals, schools, industrial plants, residential and business buildings and 

the like. 

In Croatia the period from 1965 to 1991 was characterised by an 

economic system known as workers‘ self-management, which had many 
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elements of the market economy.  Croatian construction workers often 

worked in what was then West Germany, Austria and other European 

countries, either as subcontractors of western construction companies or 

as the employees of German companies, so they gained the experience of 

working in the West, i.e. in the capitalist systems.  Croatian construction 

companies were very good at following the ―western rules of the game‖.  

Because of this, after the dissolution of Yugoslavia and the fall of the 

socialist system, the transition from one economic system to the other was 

relatively painless for constructors, although the large state-owned 

construction companies disintegrated to become middle-sized and small 

firms.
1
 

In Yugoslavia‘s socialist system, once it was decided that something 

should be built, it was built, regardless of the price.  Because of the 

specific characteristics of the socialist system (a single state treasury) the 

financial part of CM was less important.  The accent in construction was 

on the technical aspects of CM (quality) and the deadline, because all the 

important facilities were always opened on some important date (1
st
 May, 

Tito‘s birthday, Yugoslavia‘s National Day and the like).  

After 1991, with the establishment of the new independent state and the 

system of market economy, Croatian construction companies have been 

competing on the Croatian market against construction companies from 

Austria, Germany, Italy, France and the USA.  Although under difficult 

conditions construction developed strongly first on reconstructing the 

war-torn country and then on building a network of motorways and 

bridges and many residential and business buildings.  Also the way in 

which large projects were financed changed fundamentally.  The greatest 

problem today facing civil engineers who must apply CM in their every 

day work is the decreased domination of the technical aspect of CM and 

the growing significance of its financial aspects. 

It is interesting that the history of CM as a scientific and professional 

discipline grounded on an interdisciplinary approach and knowledge in 

other fields such as economics, labour organisation and law has a very 

long tradition, of which more will be said later.  However, it is important 

to say that the education of civil engineers at the faculties of civil 

engineering in Croatia, like in all the countries of the former Yugoslavia, 

was based on three years of general civil engineering and only in the 

fourth year did students choose a vocation or programme or several 

subjects from the field of CM.  

                                         
1
 Today in Croatia there are more than 8,800 small construction companies (with less 

than 50 employees, 141 middle size company ( with 50 -250 employees) and 71 big 

company with more than 250 employees) 
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The history of faculties of civil engineering in Croatia   

In Croatia four faculties of civil engineering today teach CM to civil 

engineers, in Zagreb, Osijek, Split and Rijeka.  At first, CM focused on 

the organisation of the construction site but soon, to improve 

construction, greater importance was given to preparations for building 

and planning construction.  Linking the organisation of the construction 

site and preparations for construction into a logical whole with building 

operations required the use of knowledge acquired in the study of work, 

organising work processes, construction regulations, protection at work 

and project management. 

All the faculties of civil-engineering in Yugoslavia taught CM either as a 

subject or as a chair with several interdisciplinary subjects or else they 

had a Department of Construction Management, as in the case of the 

Faculty of Civil Engineering in Zagreb, which insists on and promotes an 

interdisciplinary approach to CM in science, teaching and professional 

work. 

Zagreb 

The University of Zagreb is the oldest university in this part of Europe, 

founded in 1669.  In the early 20
th

 century, in 1919, the Technical 

Polytechnic was founded within the University of Zagreb, with the Civil 

Engineering Department which is considered the beginning of the 

university education of civil engineers in Croatia, who had until then gone 

to faculties in Vienna, Prague or Budapest. 

In 1926 the Technical Polytechnic became the Technical Faculty, and in 

1956 it branched into four faculties: Faculty of Architecture, Civil 

Engineering, Geodesy (AGG), Faculty of Mechanical Engineering and 

Naval Architecture (SBF), Faculty of Electrical Engineering (ETF) and 

Faculty of Food Technology, Biotechnology and Mining Engineering.  

When the AGG separated into three independent institutions in 1962, the 

Faculty of Civil Engineering became an autonomous institution.  

In 1977 the Faculty of Civil Engineering merged with the Institute of 

Civil Engineering and operated as the Faculty of Civil Engineering (FGZ) 

within the newly-established Civil Engineering Institute (GI) which 

operated under that name in all of Croatia. The GI was divided in the 

work units such as FGZ Zagreb, FGZ Osijek, FGZ Split and FGZ Rijeka.  

On 1 July 1991 GI disintegrated  and the Faculty of Civil Engineering 

again became an independent institution within the University of Zagreb, 

with 9 departments: Geotechnical engineering, Materials, Water research, 

Structures, Mathematics, Construction Organisation and Economics, 

Transportation Engineering, Engineering Mechanics, Buildings.  
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Osijek 

In 1967 a department of the Technical College from Zagreb opened in 

Osijek, and in 1976 the Technical College of Civil Engineering of the 

University of Osijek was founded.  The Faculty of Civil Engineering 

(FGZ) Osijek, as an organisational unit of the Civil Engineering Institute 

from Zagreb and at the same time a member of the University of Osijek, 

began to work at the beginning of 1983.  It remained in this organisational 

form until June 1991, when it became autonomous.  

Since February 1992 operates as the independent Faculty of Civil 

Engineering of the Josip Juraj Strossmayer University of Osijek. It has six 

departments: Department of Materials and Structures, Departments of 

Geotechnical Engineering, Transportation Engineering and Geodesy, 

Department of Organisation, Technology and Management, Department 

of Engineering Mechanics, Department of Architecture and Urbanisation, 

Department of Hydromechanics and Environmental Protection.   

Split  

University education in civil engineering began in Split in 1971 when the 

Faculty of Civil Engineering University of Zagreb opened a department 

there.  This institution became autonomous in 1977 as part of the Civil 

Engineering Institute, i.e. the Faculty of Civil Engineering (FGZ) Split. 

In July 1991 it became an independent higher-education and scientific-

research institution as the Faculty of Civil Engineering University of 

Split.  In September 2003 the study of architecture was introduced leading 

to the foundation of today‘s Faculty of Civil Engineering and 

Architecture University of Split.  The faculty has chairs which include the 

Chair of Construction Organisation and Economics. 

Rijeka 

The Technical College of Civil Engineering in Rijeka was founded in 

1969.  In 1974 the college opened a university-degree course and 

integrated with the Technical Faculty.  In 1976 it began to work 

independently under the name of the Faculty of Building Sciences.  In 

1982 the Faculty of Building Sciences became a unit of the Civil 

Engineering Institute (FGZ) Rijeka. 

On 1 July 1991 the Faculty of Civil Engineering became an independent 

educational and research institution and part of the University of Rijeka 

and since 1994 and organises university studies in civil engineering.  It 

consists of five departments: Department of Water Research and 

Geotechnical Engineering, Department of Transportation Engineering, 

Organisation and Technology in Construction and Architecture, 

Department of Bearing Structures and Engineering Mechanics, 
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Department of Materials and Structures Computer Modelling, Department 

of Mathematics, Physics and Other Subjects. 

Building a discipline – CM at the faculties of civil 

engineering  

From 1980 until the dissolution of Yugoslavia, Inter-Faculty Conferences 

in CM were held with the participation of teachers from all the civil-

engineering faculties in Yugoslavia.  At these meetings participants 

exchanged experiences in teaching, scientific and professional work and 

made systematic efforts to develop and advance the discipline of CM.  

When Croatia became independent the tradition of developing CM 

continued and the bearer of this development is the Department of 

Construction Management at the Faculty of Civil Engineering in Zagreb. 

It has the longest tradition in CM and always had the greatest number of 

teachers and researchers engaged in particular aspects of CM. 

Elements of CM appeared as early as in 1930 at the Technical Faculty – 

Civil-Engineering Programme in Zagreb in the subject of Budgeting, 

Organising and Implementing Construction. Besides this subject, students 

enrolled the following: building machinery, public law, private law, 

national economy, financial policy, social policy.  The subject 

‗Implementing the Building Process‘ was taught from 1947 to 1956 and 

the first teacher was the civil engineer Professor Vladimir Leskovac. In 

1962 Professor Josip Klepac took over teaching; until then he had been 

technical manager of the construction firm Viadukt (which still exists). In 

1966 the subject changed its name to CM and is still so called.  

In April 1970 the Chair of CM was founded and Professor Klepac was the 

first head of the chair and in October 1971 the chair became the 

Department of Organisation and Technology in Construction. Soon it 

changed its name to the Department of Organisation and Economics in 

Construction, under which is still operating. 

From 1971 the Construction Management programme was introduced as a 

way of continuing education after completing higher-level studies. with  

the following subjects: Technology, Planning, Fundamentals of 

Economics, Fundamentals of Law, Industrial Sociology, Operative 

Research and Construction Regulations. The study lasted five years.  This 

study was gradually phased out in 1988 and Organisation in Construction 

was introduced as a separate course in the fourth year of CE studies.  

With some minor changes the study course retained the same form even 

through the changes in the system of studies and the significant 

differences in plans and programmes known as the Bologna process.   In 

October 1980 a postgraduate scientific study, master‘s degree and 
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doctoral study in CM were introduced, which continue to enable the 

further education of graduate engineers in construction organisation on a 

scientific level. 

In 2002 the postgraduate MBA in Construction study course was 

introduced in cooperation with the Faculty of Economics in Zagreb and 

Dundee University Scotland and with the help of TEMPUS funding.  It is 

designed for engineers in management positions in construction.  

Teaching is in English.  The founder of that course is Professor Mariza 

Katavić. 

In 2001 in Prague, Croatia signed the Bologna Declaration
1
.  The Faculty 

of Civil Engineering in Zagreb introduced changes and from 2004 moved 

to the 3+2 system, which means that students are educated for three years 

for a Bachelor of Science degree and two more years for a Master‘s in 

Engineering.  The Programme of CM at the master‘s degree level 

includes the following subjects: Organisation in Construction, 

Construction Technology, Construction Machinery, Construction 

Planning and Control, Project Management, Planning Methods, 

Fundamentals of Economics, Construction Management, Marketing 

Strategies in Construction, Human Resource Management, Building 

Maintenance, Facility Management, Sociology in Construction, 

Construction Business Systems, and Construction Regulations. 

The Department of Organisation and Economics in Construction has 16 

teachers (seven professors, one assistant professor and eight assistants) 

and is organisationally divided in three chairs:  

 Organisation in Construction  

 Technology in Construction  

 Social Studies (economics and management, sociology, law)   

Research 

At present the Ministry of Science and Technology is financing five 

scientific projects that include research in the field of CM.  These are: 

Resource and Risk Management in Construction Projects, IT in 

Construction, Maintenance of Buildings and Marketing Strategy in 

                                         
1
  The Bologna Declaration is an obligation undertaken by 29 countries to reform the 

structures of their higher education system in a convergent way. This commitment is 

freely taken by each country to reform its own education system. A set of specified 

objectives of the Declaration are: the adoption of the common framework of readable 

and comparable degrees, establishment of a system of credits (ECTS-European Credit 

Transfer System), students‘, teachers‘ and researchers‘ mobility and the quality 

assurance.  



 

135 

Construction, Productivity Optimisation in Project-Oriented Systems in 

Construction.  

In the past 20 years the Department organised many international 

conferences that focused on CM.  These are listed below: 

 1986, International Symposium on Organisation in Construction ( 

Editor: Marko Ţaja) 

 CIB W-55 International Conference ―Project Modelling and 

Productivity‖, Dubrovnik, 1991 ( Editor: Marko Ţaja) 

 2nd East meets West International Conference ―Investment 

Strategies and Management of Construction‖, Brijuni, 1994 ( 

Editor: Petar Đukan) 

 CIB W-55 International Symposium, Zagreb, 1996 ( Editor: Mariza 

Katavić) 

 2nd SENET Conference on Project Management, Cavtat, 2002 ( 

Editor: Mladen Radujković and Mariza Katavić)  

The professional work of the Department‘s employees includes: 

professional supervision, consulting services, investment studies, court 

expertise, making projects for organising construction, making 

organisational-technical documents etc. 

Osijek 

The Chair for Organisation and Economics in Construction worked at the 

Faculty of Civil Engineering from 1986.  Its founder was Professor 

Emeritus Barbara Medanić.  Since 1994 the Department of Organisation, 

Technology and Management has worked independently and has nine 

teachers (five professors and four assistants) and two chairs.   Chair for 

Engineering Economics and Management (three professors of economics) 

and Chair for Organisation and Technology in Construction (three 

professors of civil engineering and three assistants).  The university 

undergraduate studies include the subjects such as Technology, 

Construction Regulations, Organisation in Construction and Engineering 

Economics. 

The university postgraduate studies – the programme for Organisation, 

Technology and Management in Construction (OTM) has the subjects 

Organisation in Construction, Facility Maintenance, Management, 

Financial Management, Technology in Construction II, Project 

Management, Tenders and Contracts, Planning Processes and 

Construction Control, TQM –Global Quality Management, Marketing  

Since the academic year 2001/2 the Faculty has also enrolled students in 

the scientific postgraduate master‘s study – Organisation in Construction, 

http://www.gfos.hr/portal/index.php/nastava/studiji/sveucilisni-diplomski-studij/ponude-ugovori.html
http://www.gfos.hr/portal/index.php/nastava/studiji/sveucilisni-diplomski-studij/tqm-globalno-upravljanje-kvalitetom.html
http://www.gfos.hr/portal/index.php/nastava/studiji/sveucilisni-diplomski-studij/marketing.html
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and the transfer to the Bologna System meant the inauguration of the 

University Postgraduate (Doctoral) Study – OTM Programme: Economic 

Aspects of Investment Projects, Managing Buildings, Planning and 

Preparing Construction Production,  Operational Research in 

Construction, Small and Middle Company Operations, Market Strategy, 

Ecological Technologies in Construction, Modelling the Construction 

Process, Strategic Management.  

Split  

The Chair for Organisation and Economics in Construction was founded 

in 1977 by Professor Jakov Škomrlj.  Today it has five teachers (one 

professor, two assistant professors and two assistants).  

The subjects taught at the undergraduate and postgraduate levels of civil 

engineering studies are Fundamentals of Business Economics, 

Organisation in Construction, Operational Research in Construction, 

Organisation and Technology in Construction, Business Operations and 

Investments in Construction, Planning and Organising Construction.  

Rijeka  

In 2005 the Chair of Organisation and Technology in Construction and 

Architecture was founded within the Department of Transportation 

Engineering, Organisation and Technology in Construction and 

Architecture, with one permanently employed professor, while the other 

teachers are external associates from other faculties or from the industry.  

The following CM subjects are taught at undergraduate and postgraduate 

levels: Organisation and Technology in Construction, Management in 

Construction, Economics in Construction, Construction Regulations, 

Facility Maintenance, Project Management.  

Connections to the professions 

The Society for Organisation in Construction of the Socialist Republic of 

Croatia was founded in November 1988 on the initiative of teachers from 

the Faculty of Civil Engineering in Zagreb and representatives of 

construction companies in Croatia.  

The main purpose of the association was:  

 bringing together scientists and professionals in the field of 

organisation in construction to develop the field and disseminate 

knowledge,  

 promoting the application of scientific results in CM both in the 

country and abroad,  
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 affirming the role of contemporary CM and the development of 

technology and organisation in construction, affirming the role of 

CM in economic and social life. 

 The Society for Organisation in Construction was the organiser or 

co-organiser of the:  

 5th Symposium on Construction Management, (editor: Petar 

Đukan),  Zagreb 1993,   

 6th International Conference, Organisation, Technology and 

Management in Construction (editor: Mošćenička Draga) 2003,  

 7th International Conference, Organisation, Technology and 

Management in Construction (editor: Zadar), 2006 

 8th International Conference, Organisation, Technology and 

Management in Construction (editor: Umag), 2008 

 Croatian Association for Project Management was another 

organisation founded in 1999 by teachers from the Faculty of Civil 

Engineering in Zagreb and representatives of construction 

companies in Croatia. In 2000 it joined the International Project 

Management Association.  
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Dominant Research Themes 

This briefing reviews a few significant research-based developments that 

also reflects the overall gradual development of industrial construction 

management practice in Finland.  Thus, this briefing, as such, cannot 

describe the complete history of Finnish construction management and all 

contributors behind it.  However, we think that the presentation and the 

developments named as milestones can portray the overall evolution of 

the construction management discipline in Finland.  At the same time the 
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research behind the solutions and the emerged industrial standards have 

also been sources for wide variety of educational modules from 

universities to commercial training courses which naturally have been 

important drivers for change. 

Building Standards and Codes 

The early 1970s saw interventions using multilevel hierarchical approach 

and related methods for construction planning and cost estimation were 

developed.  This resulted in the first Building Coding standard named 

Building 70 (Talo 70).  It is a source of the presently widely used standard 

(Building 80) for coding of construction tasks and resultant costs.  

Development of the construction coding systems is a continuous effort in 

Finland and the group behind the standard is developing a solution named 

‗Building 2000‘ that shall take into account also requirements se by 3D 

building design. (Rakkennustieto, 2005)  A timeline is shown in Figure 

6.2. 

 

 
Figure 6.2:  A timeline for the themes incorporated into the standards 

Data files 

Another main line of research and development was construction 

productivity and production data studies that finally produced an 

important industrial standard known as Ratu Production Data Files.  

These include productivity data and descriptions of individual 

construction activities and can be used as a starting point for construction 

planning and cost estimation.  Ratu Production Data Files and relating 

information have been also source for number of practical guidance books 

and other Ratu products that all are having a wide impact in the industry.  

Since its start over 30 years ago Ratu products have been continuously 

developed and the main resource for carrying out these activities 

nowadays is Mittaviiva (2008) Design Management. 

1970 1980 1990 2000

Cost estimation methods

Location oriented construction process planning

Productivity and production data

Design management

Information and Communication Technologies

Procurement systems
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Design management is a subject that came into focus during the 1980s.  

The activities in this field resulted in the cost oriented target setting 

system for designers.  The approach taken is for the core building 

elements are estimated based on empirical reference costs.  This enables 

cost estimates to be provided from preliminary designs through to the 

completion stages of the project (Haahtela 2008). 

Project Planning 

New construction process planning and schedule preparation processes 

were of interest in early 1980s.  This bought ‗process thinking‘ to the 

field of schedule preparation where the flow of activities was addressed in 

relation to their actual location on site.  This resulted in the inclusion of 

an actual location on site as an additional factor used within the 

scheduling process.  Two commercial scheduling software packages are 

based of this approach: Vico Control and PlaNet.  Generally, it seems that 

the use of a location based scheduling approach is more common in 

Finland than elsewhere (Vicosoftware 2008). 

Procurement 

Research addressing construction procurement systems and differences 

between them originate from the severe recession that hit the Finnish 

economy in the early 1990s.  During the recession the construction 

industry moved strongly away from traditional construction procurement 

towards construction management where a project is divided into trade 

contracts or subcontracts (CM procurement).  In a large scale investment 

project there can be several hundreds different trade contracts which as a 

whole comprise the whole project.  The described situation has remained 

in Finland and, thus, it seems that the share of such projects in Finland is 

higher than on average in other countries.  Building Information Ltd has 

issued a CM procurement standard in 2005 (Rakkennustieto, op cit). 

Information and Communication Technologies (ICT) 

Applications of information and communication technologies (ICT) for 

real estate and construction sector have been a major research topic in 

Finland since mid 1980s.  As a whole this has been a field of several large 

scale national research and development programmes with the vision that 

advanced ICT is to be the main driver for desirable change for this sector.  

At the moment 3D building modelling and other Building Information 

Modelling (BIM) technologies are increasingly adopted by companies 

and clients frequently insist that dominant participants in building projects 

are equipped to use such technologies.  This development is dramatically 
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changing the work of construction managers and creating new constraints 

and possibilities for existing systems. 
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Background 

In Japan, civil engineering and architecture have always been treated as 

different disciplines.  Just as the phrase ‗civil engineering‘ encompasses 

both design and construction, so architecture, in Japan, is about design 

and construction, designers and builders.  However, this Section will 

focus on the civil engineering sector, which has seen a major 

transformation in the way that it does business. In order to make business 

successful, one of the prime objectives pursued by every project engineer 

or manager has been ―pursuing engineering technology and ensuring 

trust‖.  Studies in the field of construction management and its related 

fields have been conducted to achieve this objective. 

The focus of the study of construction management and its related fields 

has changed in relation to how construction projects are executed.  This 

chapter describes the historical growth of the study.  The time span is split 

into three periods. ―The early days‖ is the period between when Japan 

started modernising the country in the Meiji period 140 years ago till the 
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end of the Second World War. ―The development period‖ is the period of 

high economic growth that commenced at the end of the Second World 

War.  ―The transformation period‖ is the period after that development 

stage. 

The early days  

Features of project execution 

In the early days of the Meiji period, a civil engineering project was 

generally conducted in the form of direct-hire construction.  That is, in 

addition to the planning and design-works, the owner procured labour, 

materials, and construction equipment and managed the labourers 

directly.  Development of civil engineering technology in Japan had been 

led by the government.  Those who played an important role in the 

development of civil engineering technology were in-house engineers 

who went through rigorous training and worked from design to 

construction on a wide range of projects such as roads, rivers, ports, and 

railways.  In-house engineers, with authority across all aspects of a 

project, were seen as ―omnipotent‖, applying themselves to implementing 

civil engineering projects through rigorous field management. 

Engineering education combining scholarly principles with practice 

In developing such ―omnipotent‖ engineers, engineering education that 

combines scholarly principles with practice played a very important role.  

This kind of education was proposed and implemented by highly-skilled 

foreign technicians and teachers, who were invited by the Japanese 

government for this purpose. 

One of these was 24-year-old Henry Dyer, who was invited as the head 

teacher of ―Engineering Dormitory.‖  Mr Dyer studied under Professor 

Rankine, famous for Rankine earth pressure theory, at the University of 

Glasgow.  He was dedicated to engineering education in Japan in between 

1873 and 1882.  He had already noted that there was conflict between two 

approaches in engineering education in the world at that time.  One 

approach was to emphasise the scholarly principles found in Germany 

and France and the other was to emphasise practice found in the United 

Kingdom.  Mr Dyer believed that to train successful engineers, it was 

necessary to unite the two approaches.  But his aspirations had been 

hampered because of the wall of the tradition at home the United 

Kingdom.  He saw the opportunity to realise an ideal engineering 

university in the Engineering Dormitory opened in 1873. 

Graduates from schools with this kind of engineering education policy 

were active in research, education and business.  Mr Akira Tanabe carried 

out a planning study on Lake Biwa canal in his Bachelor‘s thesis.  After 

he graduated, he worked for Kyoto prefecture and actually designed and 
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implemented the project he planned.  After the project was finished, he 

became a Professor at the Tokyo and Kyoto Imperial Universities and laid 

the foundation of today‘s Department of Civil Engineering at Kyoto 

University.  Another good example was Mr Isamu Hiroi, graduating from 

the Sapporo Agricultural College, the current Hokkaido University.  As a 

professor of the college, he designed and managed the port of Otaru as an 

engineer of Hokkaido government.  Later he became a Professor at Tokyo 

Imperial University.  He had been very active both in academia and 

practice until his retirement (Japan Society of Civil Engineers 1985).  

The policy of engineering education that combines scholarly principles 

with practice has had an enormous and positive impact on education, 

research and practice in the field of civil engineering in Japan. 

Ensuring trust through site operation with compassion  

In the early days, contractors were less advanced than their government 

clients.  Under such a situation, contracts between public agencies and 

contractors in very early days were not much more than a collection of 

things that the contractor should be aware of.  Even after the public 

accounts act was enacted in 1890, contracts were decidedly unequal.  The 

following is an example of one-sided contract that the contractor 

identified as problematic:  

1. The payment period by the owner is unclear. 

2. Even if the owner unilaterally discontinues work or changes the 

design, the owner does not compensate the contractor. 

3. Damages to the contractor associated with the extension of work 

caused by owner‘s delay in the order of materials are assessed by 

the owner. 

4. Although a penalty for a contractor‘s default was specified, there 

was no penalty for default by the owner.  

5. In the event of any doubts or differences of opinion regarding a 

contract dispute, the owner unilaterally settles the dispute. 

What should be recognised as legal duties for the owner, were not 

prescribed in public sector contracts.  In practice, thus, the contractor tried 

to be amicable so that contracts would not be operated awkwardly. Many 

sites had been managed amicably with compassion.  Even if the 

contractor was expected to bear a loss, it was not uncommon for the 

contractor to be ―saved‖ by design changes with increased contract value 

or to recover the loss with a subsequent phase of the project.  Therefore, it 

is not unusual to find contractors who have made comments like ―we 

contractors can easily get profit if we receive a job by courteously bowing 
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to the owner‖ (Furukawa 1963).  Trust was ensured through such human 

relationships. 

Germination of construction management discipline 

That the site was managed compassionately means, however, that the 

contracting business was highly speculative and somewhat uncertain.  

The germination of the construction management discipline in Japan was 

observed in analysing and proposing solutions to this problem.  From the 

viewpoint of sociology of law, Kawashima and Watanabe (1950) 

investigated government contracts before the end of the war and 

concluded that clear economic calculation can never be achieved in 

construction contracts for the following reasons: (a) the contractors must 

continually foster a large group of their subcontractors by giving them 

works, (b) the contractors desperately defend their ―turf‖ otherwise they 

would lose their ―faces,‖ and (c) since structure of the construction 

contract is feudal and irrational, a number of external factors exist that 

can cover economic loss (Kawashima and Watanabe 1950).  Under this 

situation, Makino, a politician who had experience as a Minister of 

Justice, deployed ―the theory of defending Dango‖(Makino 1984) to 

establish the order of the bid – based on the theory of mutual aid by 

Kropotkin (1904).  The roots of the study of construction management in 

Japan can be traced back to this speculative analysis and prescription of 

the contracting business.  Dango involves collaborative approaches to 

allocating work among contractors on the basis of mutual agreement, and 

in the West can be roughly translated as bid-rigging.  These days, it is 

generally seen as a collusive practice and, therefore, illegal in most 

markets. 

The development period 

Features of the project execution 

Post-war public works started in earnest for the reconstruction of a 

devastated land and for increasing food production.  For the efficient 

execution of public works and construction projects, major changes were 

observed.  Typical examples were the establishment of the Ministry of 

Construction in charge of construction administration (1948), the 

enactment of  Construction Contractors‘ Law to ensure a proper execution 

of the construction project (1949), the establishment of the Central 

Council on Construction Contracting Business to discuss and advise on 

problems in the industry, such as the establishment of bilateral contracts 

(1949), and the enactment of a ―Law Concerning Guaranteed Advance 
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Payments for Public Works‖ to alleviate the financial difficulties of 

SMEs
1
 (1952).  

The method of execution of public works was also changed in the 

following manner. First, the three tasks of planning, design, and 

construction that the government conducted before the war were each 

provided as a focus for one of three parties: government for planning, 

design consultants for design, and construction companies for 

construction.  Second, the Dango with designated competitive bidding 

became an ―informal‖ system.  The Dango in Japan is rotational and 

complementary bidding, in that the designated companies get together 

before bidding and discuss and decide whose turn it will be to win the 

contract.  In some projects, the Dango has been led by the public 

government.  Certainly, it was very widespread and considered to be 

acceptable business practice in Japan for many years. 

From the high economic growth period starting around 1955, a large 

amount of civil engineering projects were implemented.  In large civil 

works, construction machinery was intensively introduced, and 

construction periods greatly reduced.  In tunnels, bridges, and dam 

construction, for example, the development of engineering technologies 

enhanced construction productivity dramatically.  

Pursuing engineering technology through standard specifications 

In order for each engineer to master and pursue engineering technologies, 

Standard Specifications for various types of construction methods 

published by the Japan Society of Civil Engineers (JSCE) played an 

important role.  The Standard Specification, called ―Shiho-sho‖ in 

Japanese, indicates important technical details of construction that the 

owner intended to implement, such as quality of construction materials, 

procedure of construction, schedule, and construction method. 

When the owner executed a project in the form of direct-hire construction 

(known as construction management procurement, elsewhere) in the early 

days, the owner made a memo of itemising the contents of the textbook 

for the design and construction for each structure.  Presumably, such a 

memo was originally called ―Standard Specifications for Bridge,‖ 

―Standard Specifications for Tunnelling,‖ and ―Standard Specifications 

for Concrete Structures.‖  The JSCE Standard Specification is a textbook 

for students and practitioners that describes the best technology in each 

field and contributes to enhancement of the level of technology.  Thus, 

                                         
1
 Three surety companies, East Japan Construction Surety Co. Ltd., West Japan 

Construction Surety Co. Ltd., and Hokkaido Construction Surety Co. Ltd. were 

established. These registered firms are the only firms that can operate the necessary 

guarantee business of advance payment systems for public works. 
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the Standard Specifications are a highly valued achievement (Overseas 

Activity Committee 1970a). 

Ensuring trust through the designation and Dango systems  

The mechanisms that ensured trust between owners and contractors were 

the designation
1
 and Dango systems.  These systems enabled the 

execution of a large amount of work in a very efficient way for the 

following reasons.  First, designation would be a major deterrent for a 

contractor‘s breach of contract.  If defective work is found or the 

contractor disobeyed the instructions of the construction, the owner would 

remove such a problematic contractor from the next designation list.  

Second, designation enabled the owner to order a project even if the 

design documents were inaccurate or incomplete.  By conducting various 

kinds of service works such as completing the design documentation, the 

awarded contractor would be more likely to be designated in future 

works.  Third, Dango ensured a stable amount of construction works for 

each contractor.  Fourth, to strengthen these three factors, the owner‘s 

price of public works, called the ceiling price because this price becomes 

the strict upper limit of the contract value, was generally set sufficiently 

high to enable the contractor to secure a decent amount of profit. 

Slow development of construction management discipline 

Furukawa, specialising in construction economics, is the first researcher 

in Japan who conducted a systematic study of construction management.  

Though he focussed on building, he vigorously studied common problems 

in civil and building engineering such as training of skilled workers and 

bidding methods.  ―Construction Industry of Japan‖ is the first book to 

represent the whole construction industry and became a best-seller.  In 

this book, he characterised the construction industry of Japan thus,  

“one feature in the Japanese relationship is the importance of 

interpersonal trust.  To maintain credit, the contractor thinks 

little of loss and gain.  This kind of story is one of the essentials 

for a contractor to be successful ... What matters in construction 

is not the money but the question of whether he can save his face 

or not”  

and  

“the next feature is the integrity with the owner of the work.  In a 

major civil engineering project, for example a dam being 

constructed in a mountain area, both the owner and the 

                                         
1 The designated competitive bidding system is a system in which only certain bidders 

nominated by the client are eligible to participate in the competitive bidding process.  

Although the Public Accounts Act approves of this bidding only in exceptional cases, 

it has been generally widespread in public works. 
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contractor are forced to stay together for many years and they 

will run into difficulties that were not anticipated ... At this time, 

the future of the owner, in this example Kansai Electric Power, 

depends on whether this fracture zone can be broken through or 

not. The only premise for the owner and the contractor is to 

overcome this difficulty and nothing else” (Furukawa 1963). 

There is a view that devoting themselves to mastering the engineering 

technology through the Standard Specifications and solving bidding and 

contracting issues through a compassionate relationship is the strength 

and even virtue of Japan.  However, there is another view that this 

practice is the main weakness of the Japan construction industry.  In the 

magazine of JSCE about 40 years ago, the Overseas Activities Committee 

criticises the gulf between the domestic approach and the foreign 

approach to contracting. 

“If some problem occurs, the problem is generally solved in the 

following manner in Japan.  The contractor petitions to the 

owner, and the owner gives an ex gratia payment to the 

contractor.  Commercial transactions are observed rarely, such 

that the contractor makes a legitimate claim of rights as set forth 

in the contract documents and that the owner carries out the 

obligations stipulated in the contract” (Overseas Activity 

Committee 1970b). 

―The JSCE Standard Specifications rooted in the direct-hire and contract 

documents and specifications used in the modern construction industry do 

not have the same nature.  The latter includes not only technical and 

engineering issues but also other construction issues which involve rights 

and obligations.  Since the theory of construction contracts is not included 

in any school curriculum, civil engineers generally do not have basic 

concepts of contract specifications in the construction industry today.  

Under such situations, civil engineers mix the contract specifications and 

the JSCE Standard Specifications and have a different image of the 

contract specifications ... This befogs the sense of rights and obligations 

in project execution and provides the explanation as to why Japanese 

contractors are not successful in overseas projects‖ (Overseas Activity 

Committee 1970a). 

Later the Overseas Activities Committee completely translated 

―Engineering Law and the ICE Contacts (4th edition)‖ written by Mr Max 

Abrahamson (1979) and published it with the title of ―Foundation of 

International Construction Contract Provisions,‖ by the JSCE (Japan 

Society of Civil Engineers 1988).  
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When overseas construction becomes attractive at times of domestic 

recession, any discussion of a ―gulf between domestic and overseas‖ will 

be heated.  However, when domestic investment recovers, the discussion 

subsides.  Examples of other noteworthy construction management 

studies are construction safety and PERT.  However, development of the 

construction management discipline was slow.  

The transformation period 

Features of the project execution  

In the third stage, sustained economic growth had ended, and 

infrastructure was sufficiently developed in Japan.  The need for rapid 

construction while ensuring quality of a certain level in massive public 

works was disappearing.  Thus, currently, the effectiveness of the 

designation and Dango systems has declined rapidly.  As a result, coupled 

with strengthening of anti-trust law, the illegal Dango has come to be 

strongly condemned.  Incidents are reported that contractors bribe 

politicians and politicians give favour to contractors.  When these come to 

light, the perpetrators are fined or imprisoned, highlighting how extensive 

the changes in attitude have been. 

As a result of criticism that the designation system restricts the 

participants and grows into a hotbed of conspiracy, the open competitive 

bidding system was introduced in 1994.  Although the designated 

competitive bidding system had been maintained for many years, the 

pressure to change to a more transparent system was irresistible, 

especially the pressure through the World Trade Talks, from countries 

wanting to penetrate the lucrative Japanese construction market.  Thus, by 

2005, the new system was being applied more widely. 

However, the introduction of the open competitive bidding system has 

done away with the traditional credit-oriented practice and the unity of the 

owner and the contractor.  As a result of applying this system under a 

severe fiscal situation and decreasing public investment, bidding 

competition becomes harder and the low-price bid approach drives prices 

down significantly.  In addition to the occurrence of accidents during 

construction, the declining quality of public works brought about by the 

burden of lowest price bidding reveals that the burden of the new systems 

falls mostly on the operatives and subcontractors.  The ―fragmentation‖ 

between owner and contractor that occurred in other countries is now 

occurring in Japan. 

To prevent a crisis of quality deterioration in public works, the ―Law on 

Promoting the Quality of Public Works‖ was implemented in 2005.  

Moreover, after this, ―the comprehensive appraisal system‖ of appraising 

the bid price and technical proposals in bidding was introduced.  In fiscal 
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year 2007, the Ministry of Land, Infrastructure, and Transport (MLIT) 

applied the comprehensive appraisal system to 10,810 projects, (97% of 

all projects).  Currently, many desperate efforts are being made to avoid 

the complete fragmentation of the construction industry. 

Intensive efforts to build construction management discipline 

Japanese universities with civil engineering departments had not 

established laboratories that specialised in education and research in 

construction planning and management.  The information and materials 

necessary to conduct such research are difficult to obtain because they 

rely on the confidential know-how within each contractor.  In recent 

years, however, research and education was vigorously implemented to 

develop the new systems.  The construction management discipline is 

now being consciously developed. 

The person who opened a hole in construction management research in at 

the beginning of the transformation period was Dr. Kanemoto, Professor 

in the Faculty of Economics at University of Tokyo.  He clearly said, 

―…the framework of our public procurement systems is the triple-set of 

‗designated competitive bidding, the ceiling price, and the Dango‘― 

(Kanemoto, 1993).  In those days everyone knew that the Dango was 

conducted, but it was a taboo to talk about it in public. 

In the early 1990s, a laboratory specialising in education and research in 

construction management was established in the Department of Civil 

Engineering at University of Tokyo. Professor Kunishima, in charge of 

the laboratory, characterises the public works systems of the development 

period with ―7 keys‖: 

 Controlled competition with respect to type and size of works and 

region  

 Fair sharing by negotiation  

 Ceiling price  

 Completion guarantee by competitors  

 Advance payment  

 Amakudari: Reemployment of former government officials in 

private and quasi-public institutions  

 Gaps between principles and practices of consulting works 

He actively exchanged views with overseas researchers and practitioners 

regarding the validity of each key.  As a result, he found that advance 

payment was a peculiar key.  Under this payment scheme, as much as 30-

40% of the contract value is paid at the start of construction, and the 
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balance is payable upon completion.  In large projects, the preliminary 

30-40% might be paid for work done, on a monthly basis, but only up to 

the preliminary amount.  He calls this scheme ―Advance Payment‖ and 

concludes that this payment method worsened the company‘s cash flow 

during the recession and lowers engineers‘ capability.  He has persistently 

argued over nine years that the introduction of a monthly progress 

payment system is the first step towards a new management principle 

(Kunishima 2008). 

In terms of an international comparison in relation to the CM discipline, 

key 7 is important.  Particularly for large-scale design-bid-build projects, 

the practice was that a part of design works that would be expected to 

have been conducted by the design consultants had been often carried out 

by construction companies instead.  This practice has both pros and cons. 

For pros, this practice had complemented the technical capability of 

design consultants and incorporated constructability into the design.  

Against this, the practice is contrary to the principle of separating 

responsibility for design from responsibility for building. Furthermore, 

this practice, accompanied by a responsibility for design checking by 

construction companies, lowered the necessity of design liability on the 

part of engineers and compromised the concept of PI Insurance.  It should 

also be noted, however, that this business practice came into being based 

on the complementary relationship between the public sector client and 

the construction company.  That is, this business practice had been carried 

out by some construction companies to fulfil their sense of responsibility 

to the public sector client, and the design consultant had not intended to 

transfer their responsibility to construction companies. 

It should be mentioned that project risks, including those associated with 

this design liability, had been managed with mutually complementary 

relationship represented by key 4, completion guarantee by competitors in 

the framework of keys 1 designation, 2 Dango, and 3 ceiling price with 

sufficient return.  Each component, some of which may look very 

different from other countries, forms a whole system, which worked very 

well for the development period. 

Currently design liability and PI insurance are being introduced into 

Japan. There has been a declaration by large construction companies that 

they are breaking away from the above-mentioned ―services‖.  The roles 

of the public sector client are changing.  There is a view, however, that 

the social status of design consultants is not sufficiently established yet. 

Future changes in design practices and the social status of design 

consultants are important topics in the CM discipline in Japan. 



150 

In terms of organisation development in the CM discipline Prof. 

Kunishima also played a vital role.  He trained many engineers to doctoral 

level.  This led to the creation and development of more organisations 

specialising in education and research of construction management in 

Japan and abroad.  Today, education and research of construction 

management is conducted utilising characteristics of each university in 

Kyoto University, Kochi University of Technology, Ashikaga Institute of 

Technology, Hokkaido University, Kanazawa Institute of Technology, 

Kyushu Kyoritsu University, Tokyo City University, Nagoya Institute of 

Technology, Nihon University, Ritsumeikan University, Shibaura 

Institute of Technology, Shinshu University, and the University of 

Tokushima.  In Japanese universities construction management is taught 

as a module in a civil engineering degree rather than as degree in its own 

right. 

The largest academic organisation specialising in construction 

management in the field of civil engineering is the Construction 

Management Committee of the JSCE.  This was established in 1985 

aimed at a wide range of purposes ―of developing management 

technologies and systematising them to improve each activity of survey, 

planning, design, construction, operation, and maintenance and to 

streamline businesses of construction organisations‖.  Annual conferences 

have been held 26 times, and the Journal of Construction Management 

has been published in 15 volumes, so far. 

In 1994, led by Professor Kunishima and Mr. Shoji, the chairman of 

construction management committee, the first textbook to systematically 

summarise the findings in this area, ―Principles of Construction 

Management‖ was published.  Two years later, its English version was 

published (Kunishima and Shoji 1996).  From FY 2007 through FY 2008, 

led by Ozawa, a professor of Construction Management Laboratory at 

University of Tokyo, a series of 12 forums entitled ―Construction 

Management Symposium: Considering the Public Procurement Systems 

in Series‖ were held, and each of the following themes was thoroughly 

discussed: (a) comprehensive appraisal systems, (b) monitoring bidding 

results, (c) tripartite structure and CM, (d) joint venture and size of 

ordered lot, (e) development and procurement of technology, (f) 

diversification of the contract systems, (g) ceiling price and low bid 

inspection system, (h) procurement of consulting services, (i) introduction 

of progress payment, (j) execution of public works projects in rural areas, 

(k) international comparison of public procurement systems, (l) general 

discussions. 

In the organisation of administrative agencies, the Construction 

Management Technology Laboratory in Technology and Policy Research 
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Centre was established at the Land and Technology Policy Research 

Institute.  Including studies on the effectiveness of the comprehensive 

appraisal systems applied to more than 10,000 projects, diversification of 

the contract systems, and project management, technology policy research 

is carried out vigorously to give grounds for administration measures 

implemented by the MLIT. 

Summary 

Historically, civil engineers in Japan have constructed infrastructure 

facilities with good quality by pursuing engineering technology and 

ensuring trust. In the early days, the engineering education that combined 

scholarly principles with practice played an important role in the pursuit 

of engineering technologies. Attempts were made to ensure trust in 

operating sites by applying the traditional principles of compassion. 

During the development period, the JSCE Standard Specifications and the 

designation and Dango systems played an important role.  The study of 

construction management provided warnings of potential problems.  

Since many civil engineering projects were generally implemented 

smoothly in the development period, however, the impact of construction 

management study was limited. 

However, the situation has totally changed in today‘s transformation 

period.  The conventional designation and Dango systems as a means of 

ensuring trust have been severely discredited and criticised in public, both 

domestically and internationally.  Furthermore, the level of management 

skills of project engineers is declining.  To study and implement new 

systems of pursuing engineering technology and ensuring trust, the 

universities, academic society, government, and industry are now 

applying vigorous attempts to do construction management research and 

to improve education. 

Due to space limitations, all of those who contributed to the development 

of the construction management discipline in Japan could not be 

described here.  Inheriting the efforts of our predecessors, more efforts are 

now required to strive to build a much-needed new era of the construction 

management discipline. 
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Modern construction management techniques took hold in what was then 

Malaya during the colonial period when British contractors were brought 

in by the British administrators.  Throughout the post-independence years 

until now, foreign contractors have been allowed to help build the 

nation‘s buildings and infrastructure, especially those beyond the 

capabilities of the locals.  By working as subcontractors to them, the 

locals have come to acquire more sophisticated construction management 

techniques.  Aspects such as quality control, scheduling, safety 

management, waste control and such like have been assimilated from the 
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British, Japanese, French, German, Korean, American and other foreign 

nationality contracting groups.  

Today, technology continues to be transferred in this manner.  Such was 

the enhancement of their construction management (and technical skills) 

that some have been able to venture overseas to construct highways in 

India, airports in Cambodia and Qatar, buildings in UAE and Singapore, 

mass transit systems in Taiwan and India, power plants in Vietnam and 

Laos, among others.  Just as there are anywhere else in the world, there 

are variations in the construction management skills among contractors.  

The ones that have gone overseas are confined to the select few, 

possessing more sophisticated capabilities and international drive.  Others 

at the lower end of the capability strata, usually the micro and small 

players, possess only basic construction management skills.  Over the 

years, stratification has intensified as those at the higher end acquire more 

advanced construction management techniques. 

In tandem with such developments, public and eventually private tertiary 

education institutions began offering construction management courses at 

the diploma, undergraduate and postgraduate levels.  Universiti Sains 

Malaysia was the first to start offering BSc in Construction Management 

back in 1972.  The other major public universities that now offer similar 

course include Universiti Teknologi Malaysia (BSc in Eng (Civil – 

Construction Management), Universiti Teknologi MARA (BSc in 

Construction Management).  To date, seven private tertiary education 

institutions offer undergraduate degree programmes in construction 

management.  Universiti Sains Malaysia was also the first to offer MSc 

by coursework in Project Management in 1990.  Other public universities 

which followed suit include Universiti Teknologi Malaysia (MSc in 

Construction Management) and Universiti Teknologi MARA (MSc in 

Integrated Construction Project Management).  To date, one private 

university offers diploma in construction management and seven conduct 

undergraduate courses in the same field.  Construction management as a 

component subject is also taught in construction-related courses such as 

civil engineering, architecture, building technology and quantity 

surveying.  Some of the graduates from such courses choose to make a 

career as construction managers.  A fair number of Malaysians take up 

construction management courses overseas, either under government or 

self-sponsorship, the more popular destination countries being the UK, 

USA and Australia.  Some chose to stay behind upon graduation to work 

for the local contractors before returning home years later, thereby 

bringing back new construction management practices.  The Construction 

Industry Development Board was formed in 1994 among others, to ensure 

that the industry would develop professionally and efficiently. It has 
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initiated several programmes such as the ISO accreditation exercise 

geared to further improve the construction management skills of 

Malaysian contractors.  CIDB, together with the Ministry of Science, 

disburses grants for public and private universities to conduct 

construction management research.  Among the research projects funded 

by the former include environmental management system and waste 

minimisation.  Among the research projects funded by the latter include 

lean construction, knowledge management and expert systems. 

The Project Management Institute, Chartered Institute of Building and the 

Royal Institution of Chartered Surveyors have also has brought a certain 

level of professionalism among the construction management fraternity 

by offering short courses.  They also enable construction managers to 

connect with their peers in other parts of the world. 

Conclusion 

The journey of the development of the discipline over the last 35 years 

has been relatively slow.  Since the first undergraduate degree in 1972, 

the spread of the topic has been modest and three courses are offered by 

the major public Malaysian universities.  Likewise, in respect of 

postgraduate work, only a few programmes are available.  Research is 

more evident, but is limited to matters of direct benefit to the industry and 

professions and as such are ‗near market‘ in character.  Further 

maturation of the discipline would be necessary for research driven by a 

spirit of curiosity to emerge. 

 

THE NETHERLANDS 

Wilco Tijhuis,  

University of Twente, WT/Beheer 

Crisis as a „milestone‟ for renewal  

When focusing on construction management as a discipline, one can see 

that during the growth of the volume and complexity of projects in the 

post-World-War II period, the importance of a thorough knowledge of 

construction-management principles and applications has increased 

significantly; especially because the risks and complexities of (Dutch) 

projects increased during these period.  As an important milestone in the 

Dutch situation, the design and construction of the so called Delta-Plan 

was in those times such a one-of-a-kind initiative, starting after the crisis 

of the flood disaster in which large parts of south-west of The 
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Netherlands were completely flooded in January 1953.  Plans for dikes, 

dams and canals were designed and constructed in the late 1950s and 

early 1960s.  

Another milestone was laid in the mid-1960s:  The great need for housing 

projects and other infrastructure made it necessary to increase the speed 

of construction, resulting in specialisation.  Contractors, developers, 

architects and (consulting) firms became active in project management, 

design optimisation and constructability issues. 

Increasingly integrated approaches 

However, a more integrated approach to construction was becoming 

visible.  Public discussion centred on whether to close the river mouth of 

the Eastern Schelde; this was one of the last open gates to the sea and 

needed somehow to be closed to prevent flooding. 

In the mid-1970s this discussion was influenced by environmentalists, 

proposing the need for keeping the salt and sweet water in – and outflow 

as it was – thus giving the ecosystem the chance to survive in a protected 

area.  However, this meant that the projected dam needed a facility to 

open and close during, e.g. storms and floods; but such a facility would 

cost a lot of extra investment.  So, a thorough research-programme was 

started, initiated by Dutch Rijkswaterstaat (the Dutch national 

infrastructure building agency) together with Dutch universities and TNO 

(the Dutch national technical research organisation).  Several tests and 

model calculations and simulations were carried out, and in the end the 

project was built as a half-open dam:  A storm surge barrier, with gates 

which could be closed down during storms/floods, but open during 

‗normal‘ tidal situations. 

The construction of this project was and still is a worldwide one-of-a-kind 

project, being an interesting ‗driver‘ for innovations in (hydraulic) design 

principles, contract forms and construction methods and equipment.  And 

all ‗covered‘ by a thorough construction management approach!  The 

completion was in 1986, and it still functions properly.  See Figure 6.3 for 

pictures of the dam (Rijkswaterstaat; www.deltawerken.com). 

Recently the knowledge and experience gathered by designing, realising 

and operating this dam, was one of the reasons that several Dutch 

institutions and companies were invited to become active in the 

investigations and designs of the forthcoming new dams near New 

Orleans (USA), after the disaster there with the heavy storm Katrina, 

causing the flooding of the whole region. 
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Figure 6.3: Pictures of the Eastern Schelde storm surge barrier 

 

The „Building-team‟ as a „typical‟ Dutch construction 

management approach 

As another example of Dutch (integrated) approaches, a specific Dutch 

construction management model is e.g. the so called bouwteam or 

‗building team‘.  In this model, the client appoints a professional 

coordinator, who is responsible for brief development and commissioning 

the engineers, architects and other consultants, in this way the client has 

all of the available construction knowledge ‗on board‘ during the early 

design phases of the project (Maas and Tijhuis, 1992).  

Developments in construction management methods 

As the project-volumes in the Dutch market increased, the role of the 

developers and contractors increased regarding construction management 
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activities.  In addition, specialist consultancy firms grew to serve this 

growing market.  However, the influence of architects decreased; they 

were hardly involved in construction management tasks, but were merely 

charged with delivering ‗creativity‘ in project designs.  Thus design and 

management roles became separated.  

The impact on the three technical universities of The Netherlands was 

visible: the Technical University of Delft was almost the sole supplier of 

civil engineers and architects.  Gradually two other technical universities, 

the University of Eindhoven and University of Twente became involved 

in the education for the construction professions.  The three institutions 

delineated some specialisms: 

 Eindhoven; there could be seen a strong focus on construction 

contracting, architecture and building physics. 

 Delft; there could be seen a strong focus upon. Civil and structural 

engineering, architecture. 

 Twente; there could be seen a strong focus on civil engineering 

infrastructure and transportation with policy and process-

management. 

However, recently these three technical universities have federated in 

order to avoid competition, in order to focus upon strengthening their 

undergraduate and postgraduate -courses and also their R&D 

programmes.  This framework is called the ‗3TU-federation‘.  All 

educational provision is underpinned by this ‗integrated‘ approach. 

A recent crisis as a new milestone to renewal 

In common with many other European construction industries, corruption 

has been found to be endemic.  Early in 2002, the Dutch government 

discovered a large fraud case involving Dutch contractors engaged on 

major public infrastructure projects. These contractors had organised 

themselves into ‗informal groups‘, acting as ‗market-cartels‘.  The 

Government formed an investigative commission ‗Bouwenquete‘ under 

the Chair of Mrs. (Vrou) Mo Vos.  The outcome of the report (Vos, 2002) 

had immediate and long-term implications for the industry and education.  

In the immediate aftermath, tendering practices were reformed and the 

system of  ‗lowest price winner‘ was replaced with ‗right-priced winner‘ 

for public projects.  In the longer term, the Report prompted a research 

and improvement programme.  This has led to further integration of the 

research actions of the 3TU-federation and the needs of the construction 

industry in the Netherlands.  This model may be seen in many parts of the 

world (Egan in the UK, Tang in Hong Kong, Construction Industry 

Development Boards in South Africa, Malaysia and Singapore).  
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Government intervention through Royal Commissions may also be 

observed in Australia.  All of these are highlighted in the other sections of 

this chapter that feature these parts of the world. 
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NORWAY 

Tore I. Haugen 

Norwegian University of Science and Technology 

 

The Norwegian Building Research Institute (NBI) started its early 

activities in 1949 and was officially established in 1953 with offices and 

laboratory facilities in Oslo.  SINTEF was set up in 1950 by the 

Norwegian Institute of Technology (NTH) in Trondheim, now forming 

part of the Norwegian University of Science and Technology (NTNU).  In 

close cooperation with partners in the construction industry, NTH 

together with NBI and SINTEF have been the dominant actors in 

developing the field of construction management. 

In the immediate post-war period and during the early 1950s, the situation 

in Norway was characterised by shortage of building materials and the 

need to develop functional and economical design solutions together with 

an efficient building process.  Also, there was a need both to develop the 

field from an educational perspective and to start a systematic and 

coordinated activity for building research.  At NTH the field of 

construction management was part of the responsibility of the professor 

(chair) in Building Technology during the 1950s; the creation of a 

separate Chair in Construction Management was included in the 

establishment of the Department of Construction Management 

(Anleggsteknikk) in the mid-1960s.  During the rapid growth of the 

construction industry in the 1960s, the major basic research and 

development of systems and methods for a more structured and efficient 
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building process was carried out by the Norwegian Building Research 

Institute in cooperation with NTH.  The 1960s construction boom was 

linked to high economic growth and the development of new materials, 

technology improvement and new construction methods. 

The first oilfields were discovered on the Norwegian continental shelf at 

the end of the 1960s, and they gave the basis for the strong development 

of a Norwegian offshore industry from the mid-1970s.  Since that period, 

we have seen the field of construction management developing in two 

directions: a more traditional land-based construction management 

practice, largely following the development in other countries, and an 

offshore related development of construction management.  Taking 

systems of quality control, partnering models, lean construction and 

logistics as examples, we have seen that the discipline has first gone 

through changes and innovative steps in the offshore construction 

industry, and then construction management methods and knowledge 

have been transferred to more traditional land-based construction 

activities. 

From the end of the 1980s there have been a number of research 

initiatives and programmes from the Norwegian Research Council with a 

focus on developing the field of construction management by improving 

the quality and the efficiency in the building process.  ―Project 

management 2000‖ (Prosjektstyring 2000) had a major focus on 

developing the project management role and function.  ―The integrated 

building process‖ (SiB) was a large research programme in 1996-2000 

aimed at developing partnering models and using integrated IT solutions.  

The ongoing ―Concept‖ research programme at NTNU focuses on Front-

End Management of major investment projects. 

In 2005 a Centre for the Construction Industry was established at the BI 

Norwegian School of Management with a target to contribute to a better 

understanding in the Norwegian government for the importance of the 

construction sector to Norway‘s economy.  The Centre at BI is supported 

by the construction industry, but it is still a small centre compared to the 

activities in the field of construction management found today at NTNU, 

The Norwegian University of Science and Technology together with 

SINTEF Building and Infrastructure.  SINTEF Building and 

Infrastructure was established in 2007, being a merger of SINTEF and the 

Norwegian Building Research Institute. 
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SINGAPORE 

Professor George Ofori 

National University of Singapore 

 

Introduction: 1950s to 1970s 

The story of construction management and economics in Singapore over 

the past half a century is evident as a programme of effective government 

action.  Since the nation gained self-government from the UK in 1959, the 

government has showed an understanding of the need to plan for, and 

manage the development of the construction industry.  The first 

manifestation of this was the devotion of a section in the first national 

development plan to the improvement of the construction industry.  This 

was followed by the establishment of a committee, in 1961, to assess the 

capacity of the construction industry and study the impact of the planned 

industrialisation and mass housing programme.  

The Housing and Development Board (HDB) was established in 1959 to 

address the country‘s then massive housing problems which included 

acute shortage, overcrowding and poor physical conditions.  The HDB 

sought to develop the construction industry to prepare the firms to deliver 

the ambitious targets in the housing programmes.  The Board set 

demanding performance standards but provided incentives and assistance 

schemes to enhance the capacity and capability of its contractors, and to 

aid their growth and corporate development.  These included pre-

financing loan schemes, hire-purchase schemes for plant and equipment, 

and a preferential procurement system.  The HDB also assisted the 

contractors to prepare their construction programmes, and management 

and supervision systems. 

Agency for industry development: 1980s to 1990s 

The Construction Industry Development Board (CIDB) was established in 

1984.  It comprised three divisions, for: Business Development, 

Manpower Development and Technology Development.  The Board acted 

on these three fronts from its inception. In business development, the 

main early initiative was the registration of construction firms for public-

sector projects.  The CIDB unified the existing system where each 

procuring agency registered contractors.  The criteria for registration 

included: track record; paid up capital; and personnel employed.  The 

firms were classified by type of work, and financial grades denoting 

tendering limits.  The Board also led the preparation of the public-sector 

conditions of contract for construction works.  
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In manpower development, the CIDB formulated programmes to address 

the acute shortage of construction workers, and to enhance the quality of 

the workforce by reducing the proportion of unskilled workers; it 

administered the Construction Industry Training Institute (CITI).  Finally, 

in technology development, the early initiatives were:  

(a) promotion of mechanisation, including incentive 

programmes such as loan and grant schemes;  

(b) an attempt to introduce standardisation and modular co-

ordination in the industry;  

(c) promotion of, and support for, prefabrication; and  

(d) support for the use of information technology. 

In 1999, the CIDB was merged with the Building Control Division of the 

then Public Works Department to form the Building and Construction 

Authority (BCA), bringing together the regulatory and control, and the 

developmental functions.  The agency‘s current mission is: ―We shape a 

safe, high quality, sustainable and friendly built environment‖.  The 

BCA‘s vision is to have: ―the best built environment for Singapore, our 

distinctive global city‖.  Among its strategic thrusts are: (i) ―We ensure 

high safety standards and promote quality excellence in the built 

environment‖; (ii) ―We champion barrier-free accessibility and 

sustainability of the built environment‖; (iii) ―We lead and transform the 

building and construction industry by: enhancing skills and 

professionalism; improving design and construction capabilities; 

developing niche expertise; promoting export of construction related 

services‖; and (iv) ―We forge effective partnerships with the stakeholders 

and the community to achieve our vision‖.  

The BCA has two main sections: building control, and industry 

development. The industry development section comprises the following 

divisions: 

 Business Development Division – procurement policies; 

Contractors Registry; panels of consultants; export promotion; 

construction economics and resource planning; management of 

aggregate terminals; and land for supporting industries 

 Manpower Development Division – manpower policies and career 

promotion; technical, supervisory and management training; trade 

skills training and certification  

 Technology Development Division – CONQUAS and Quality 

Mark programme; ISO 9000, ISO 14000, OHSAS 18000 
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certification; Green Mark for Buildings scheme; ‗buildability‘ and 

productivity promotion; and good industry practices promotion.  

Some of the programmes of the BCA are now outlined. 

Technology development  

The BCA‘s Productivity Development programme is one of the longest-

running.  It encourages practitioners to consider the productivity of the 

construction process during design.  Its concept of ‗buildability‘ focuses 

on: standardisation; simplicity – use of uncomplicated construction 

systems and details; and single integrated elements.  The Buildable 

Design Appraisal System measures the potential impact of design on the 

use of labour in construction by assessing a design and giving it a mark 

out of 100.  Under the Building Control Act, designs must attain 

minimum levels of ‗buildability‘ scores as a condition for building plan 

approval. 

The Quality Development programme was launched by the CIDB in 1988 

with the aim of attaining zero defects in construction.  The Construction 

Quality Assessment Scheme, introduced in 1989, measures quality of 

workmanship on building projects and gives a mark out of 100.  The 

average figure has progressively increased.  Both government and private 

clients have schemes involving bonuses and penalties for quality 

performance, based on the CONQUAS score.  The quality development 

programme now targets building owners and users, under the Quality 

Mark for Good Workmanship, launched in 2002, where every unit of a 

residential project is assessed by the BCA, and a certificate issued to each 

apartment unit which meets the quality workmanship standard of BCA.  

The BCA‘s programme to enhance the environmental performance of the 

construction industry started with a requirement for larger contracting and 

consultancy firms to be certified to the ISO 14000 environmental 

management system.  In 2005, the BCA launched the Green Mark for 

Buildings Scheme.  Its objectives are: to promote environmental 

sustainability in the industry and raise awareness among developers, 

building owners and professionals of the environmental impact of 

projects; to accord recognition to building owners and developers who 

adopt building practices that are environmentally conscious and socially 

responsible; and to identify best practices in development, design, 

construction, management, and operation of ―green‖ buildings.  Green 

Mark assesses energy efficiency; water efficiency; site and project 

development and management; indoor environmental quality and 

environmental protection; and innovation.  To ensure that buildings given 

the Green Mark are well maintained, they are assessed once every two 

years.  The ratings are: Platinum, GoldPLUS, Gold, or Certified.  The $20 
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million Green Mark Incentive Scheme encourages designers and owners 

of private-sector buildings to gain Green Mark Gold and above.  From 

2008, new buildings and existing ones that undergo major retrofitting 

must meet minimum requirements of environmental sustainability 

equivalent to Green Mark standards.  The BCA has launched a 

comprehensive Sustainable Construction Master Plan.  

Business development 

The BCA‘s contractor registration system has been periodically revised to 

make it better suited for the industry as it developed.  For example, in 

2001, it was revamped to raise the requirements; this reduced the number 

of ‗large‘ firms.  In 2007, the BCA introduced the Tendering Limit 

Variable Component; the tender price index was used to adjust the 

tendering limits to reflect the impact of price movements on project value.  

The licensing of builders in Singapore came into effect in December 

2008.  It applies to all builders carrying out building works where plans 

are required to be approved; and builders who work in specialist areas 

with a high impact on public safety.  The aim is to raise professionalism 

among builders by requiring them to meet minimum standards of 

management, safety record and financial solvency.  The main licensing 

requirements are: appointment of an Approved Person; appointment of a 

Technical Controller; and minimum authorised capital. A license is valid 

for three years.  The public client introduced the Price-Quality Method 

(PQM) for its procurement process.  This followed much publicity given 

to the effects of price-based tendering such as bankruptcies of 

construction firms, lack of attention to quality, and poor safety 

performance.  Public agencies can adopt a price-to-quality ratio of 

between 80:20 and 60:40 (with safety being a minimum 10% of the 

quality points).  The quality attributes are: past and/or ongoing project 

performance (time and quality); relevant track record; and project-specific 

requirements.  

The Security of Payment (SOP) Act 2004 aims to facilitate cash flow in 

construction by upholding the rights of parties to a contract to seek 

progress payment for work done, and providing a framework for quick, 

relatively inexpensive resolution of payment disputes through 

adjudication.  The contractor is also given the rights to suspend work and 

place a lien on uninstalled materials supplied, if not paid after 

adjudication.  

The BCA (working with International Enterprise Singapore) assists 

construction, property and real estate firms to export their services.  Its 

assistance includes: the Export Digest portal which provides information 

on potential overseas investment opportunities; offer of incentives, 

organisation of trade mission trips, visits, and conferences; provision of 
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information on markets, project leads and contact persons; and promotion 

of the formation of ―value chain‖ consortia by Singapore firms to 

undertake projects overseas.  For example, the Singapore Land Transport 

Consortium including MSI Global, SembCorp Engineers and 

Constructors and the SMRT Group focuses on infrastructure and services 

opportunities in China, India, Middle East and South-East Asia (Chen, 

2005).  Another consortium comprising 14 firms, led by DP Architects, 

SembCorp Engineers and Constructors, and Meinhardt, offers services 

from master planning to engineering and construction in the Middle East 

(Lee, 2005).  

Manpower development 

Owing to its poor image, the construction, industry cannot attract 

Singaporeans.  Over 80% of its workforce is foreigners.  The country‘s 

restrictions on foreign workers include: controls on number of foreign 

workers (the dependency ratio relates Singaporean employees to foreign 

workers; and the man-year entitlement scheme links the number of 

workers to project value); minimum training requirements for foreign 

workers before their entry into Singapore; limitations on the period of 

engagement; and a levy for each foreign worker.  The Construction 

Registration of Tradesmen (CoreTrade) scheme, introduced in 2008, 

seeks to build up a core of localised foremen and tradesmen.  From June 

2009, builders undertaking projects of S$20 million and above must 

deploy at least 5% CoreTradespersons.  The ten-year target is 20% core 

workers. 

In the 1990s, the CITI began to offer certificate courses and part-time 

diploma programmes including those in Design (Interior and Landscape); 

Real Estate and Facility Management; Logistics Management 

(Construction);  and Business Administration (Construction).  In 2008, 

the CITI was upgraded into the BCA Academy of the Built Environment.  

It comprises the School of Building and Development which trains 

craftsmen and supervisors; School of Graduate and Management 

Development offering specialist diploma and certificate programmes; and 

the Centre for Building Research, a resource centre for transfer of 

knowledge to industry.  

Educational programmes 

The Department of Building and Estate Management at the National 

University of Singapore (NUS) was set up in 1969.  It offered two 

undergraduate programmes: BSc (Building) and BSc (Real Estate) .  The 

four-year BSc (Building) programme covers the subjects normally 

included in both Construction Management and Quantity Surveying 

programmes.  In 1986, it was accredited by the Chartered Institute of 
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Building and the Royal Institution of Chartered Surveyors. The MSc 

(Building Science) and MSc (Project Management)  programmes were 

established in 1986.  In 2006, the BSc (Project and Facilities 

Management)  programme was launched to replace the BSc (Building) 

programme. 

In 1988, the School of Building and Estate Management was formed 

when the Department of Building and Estate Management was merged 

with the Department of Building Science.  The school was later renamed 

―School of Building and Real Estate‖.  In 2000, the Department of 

Building was formed when the then Faculty of Architecture, Building and 

Real Estate was restructured into the School of Design and Environment 

(comprising three departments instead of two schools).  

The Department of Building and Real Estate became research-active in 

the late 1980s.  In 1992, the Centre for Building Performance and 

Construction was formed.  It covered: Building Science and Technology; 

Construction Economics; Construction Law; and Construction 

Management.  In 2001, the Centre for Total Building Performance was 

formed as a joint initiative of the department and the BCA.  It focused on 

science and technology of building.  In 2002, the department restructured 

its research areas into: Project Management, and Total Building 

Performance.  The Centre for Project Management and Construction Law 

was established in 2005. 

Other departments have covered aspects of Construction Management in 

Singapore.  The Department of Civil Engineering at NUS and the School 

of Civil and Structural Engineering at the Nanyang Technological 

University (NTU) undertake some teaching and research in the subject.  

The MSc (Construction Management) programme was started at the NTU 

in the early 1990s.  The former introduced the MSc (Infrastructure Project 

Management) in 2007.  

The institutions 

Professional institutions have been formed in Singapore over the past 

three decades to replace the previous branches of the UK-based 

institutions.  The Singapore Institute of Building Ltd (SIBL) was formed 

in 1981.  The Singapore Institute of Surveyors and Valuers (SISV) was 

established in 1982; it comprises Land Surveyors, Quantity Surveyors, 

and Valuation and General Practice Surveyors divisions.  The Society of 

Project Managers was formed in 1994.  After several years of existence as 

a ‗chapter‘, the Chartered Institute of Building Singapore was launched in 

2004.  Each of the institutions aims to promote professionalism and high 

standards of performance and ethics among its members.  
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The Construction Industry Joint Committee (CIJC) was formed in 2000, 

with the government‘s encouragement and support.  The CIJC comprises 

the Presidents of nine professional institutions and trade associations 

embracing architects, engineers, project managers, surveyors and valuers, 

planners, project managers, contractors and developers.  The objectives of 

the CIJC are to:-  

 create a forum for discussing issues of common interest:  

 to be think-tank for the industry, providing quality feedback to, and 

partnering with, government to find solutions to the industry‘s 

problems; and  

 to enhance the image of the construction industry. The CIJC holds 

regular ―dialogue meetings‖ with the BCA.  

Review of construction industry 

The Construction 21 (C21) study was initiated by the Ministry of 

Manpower and Ministry of National Development (Construction 21 

Steering Committee, 1999).  The review was undertaken by a 

government-appointed committee which worked through focus groups of 

stakeholder representatives.  The vision painted by the committee for the 

construction industry by 2010 was: ―To be a world class builder in the 

knowledge age‖.  

The committee identified prevailing problems of the industry including 

―segregation of the industry‘s activities‖.  The industry which had dirty, 

demanding and dangerous activities would be transformed into a 

professional, productive and progressive one.  Other desired outcomes 

were: a knowledge workforce; developing superior capabilities through 

synergistic partnerships; an integrated process for high ‗buildability‘; an 

industry which is a contributor to wealth through cost competitiveness; 

and construction expertise as an export industry.  The committee made 39 

recommendations (with specific targets) under six strategic thrusts:- 

enhancing the professionalism of the industry;  

raising the skills level;  

improving industry practices and techniques;  

adopting an integrated approach to construction;  

 developing an external wing; and  

 a collective championing effort for the construction industry.  The 

report proposed that the change programme should be realised 

through a radical transformation of the industry.  The BCA was 

designated the ―championing agency‖.  
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The C21 report has been used as a blueprint to develop the construction 

industry (Ofori, 2002).  Some tangible achievements have been realised in 

its implementation.  For example, the use of information and 

communication technology (ICT) has been stimulated by the need to 

submit building proposals on-line through the Construction and Real 

Estate Network (CORENET) and to submit tenders via the government‘s 

business portal, GeBiz.  Second, there has also been greater consideration 

of ‗buildability‘ of design as a result of changes in the law to set the 

statutory minimum levels of objective measures of ‗buildability‘ for 

various types of buildings.  Third, the specifications used on construction 

projects have been standardised under the National Productivity and 

Quality Specifications (NPQS).  Finally, there is greater recognition of 

continuing professional development; registered architects and engineers 

must fulfil minimum annual periods of training.  However, some of the 

C21 initiatives have yet to succeed.  These include the promotion of 

design and build; the intention to reduce the number of foreign workers in 

the construction industry by imposing stricter controls on the number of 

such workers; and the policy of increasing the proportion of skilled 

workers in the construction industry (see Dulaimi et al., 2003).  

Research funding 

The recommendation in the C21 report for a national construction 

research institute to be established was one of very few which was not 

accepted and implemented.  It was ―to be considered later‖ (p. 68).  

Instead, a S$20 million fund was established to support research.  A 

number of projects were undertaken.  The S$50 million Ministry of 

National Development Research and Development (R&D) Fund, set up in 

2007, supports R&D in green building technology.  

National awards 

For several years, Singapore has promoted good performance in 

construction through awards.  These well sought after prizes include 

(Building and Construction Authority , 2008): the Construction 

Excellence Award (1986) – to recognise firms for achieving excellence in 

management, technology and construction quality; the Buildable Design 

Award (1991) – to recognise design teams for their contribution to 

construction efficiency through buildable design; the Construction 21 

Best Practices Award; and, lately, the Green Mark Awards (2005) and 

Universal Design Awards (2007). 



168 

Conclusion 

The above discussion traces the development of the construction industry 

in Singapore and, alongside it, the way in which undergraduate 

programmes in ‗Building‘ (1969) led to taught postgraduate programmes 

(1986), and subsequently, research activity (late 1980s).  In the early 

days, these programmes were offered by one university, namely the 

National University of Singapore.  In the 1990s this monopoly was 

broken with the introduction of programmes offered by the (now) 

Nanyang Technological University.  The context for these developments 

in education and research is that the Government of Singapore has 

promoted institutional and regulatory frameworks which are benign to 

business interests.  As such, an industry development agency, established 

by government, and public-sector client agencies have championed the 

development of the construction industry.  The prompting from 

Government has been at times, dirigiste but it can be argued that this has 

been beneficial to the development of the industry.  The education and 

research provision has followed this national stimulus and have 

undertaken to deliver curricula and research programmes which are 

industry centred. 

A further prompt to the development of the discipline may be said to be 

positive cultural issues.  The willingness of the disparate professional 

bodies to align together, in their efforts to gain influence with 

Government has been helpful to the discipline of construction 

management.  The cultural dimensions at work here is preference for co-

operation (which is an Asian cultural traits) and competition (which is a 

Western cultural trait).  Perhaps the next phase of development of the 

field of Construction Management in Singapore will be unleashed when 

research and university programmes can be conducted with greater direct 

support from industry rather than the state. 
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SOUTH AFRICA 

P D Rwelamila 

University of South Africa (UNISA) 

 

Background 

South Africa is located at the southernmost tip of the African continent 

(22˚ – 43˚ South, 16˚ – 32˚ East), and borders Namibia, Botswana, 

Zimbabwe and Mozambique.  South Africa was governed by Holland 

from 1672 to 1810, and then as two British colonies plus several 

independent republics until 1901. It then became a self-governing 

member of the British Commonwealth 1910 to 1961, and finally in 1961 

South Africa became an independent republic.  During the first 300 years 

governance was dominated by the white minority – under a system known 

as apartheid.  Since 1994 South Africa has been a democracy with a non-

racial franchise. 

South Africa‘s population was estimated to be 43.997 million (2007 

estimate), with roughly 50% living in urban areas, and 50% in rural areas.  

The population growth rate is -0.5%.  The economy was originally built 

on natural resources and import substitution.  Great progress has been 

made in dismantling the old economic system, which was based on 

import substitution, high tariffs and subsidies, anti-competitive behaviour, 

and extensive government intervention in the economy.  The outgoing 

political leadership has moved to reduce the government‘s role in the 

economy and to improve private sector investment and competition. 
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The South African Institute of Building (SAIB) 

The early 1960s was a period of steady construction growth in demand 

and the Building/Construction Management discipline was promoted and 

developed as a result of the South African captains of industry.  Members 

of Master Builders Associations (MBAs) through the then Building 

Industry Federation of South Africa (BIFSA), helped to form the South 

African Institute of Building (SAIB) and to get the Building/Construction 

Management discipline established.  Until 2002 the South African 

Institute of Building (SAIB) was a key player in the development of 

building as a discipline in South Africa and passed over the button to the 

Chartered Institute of Building (CIOB) Africa during the same year.  

CIOB Africa, which forms part of the CIOB International network of 

branches, is responsible for the delivery of all services and activities for 

its members located on the African Continent.  This includes the 

facilitation of reviews, coordination of events, seminars and conferences, 

as well as directly servicing its members with all administration relating 

to membership applications and payments.  CIOB Africa is a major 

voluntary custodian of Construction Management and Construction 

Project Management disciplines in Africa.  It provides a vital contribution 

in the promotion of professionalism and education in the region. Its 

growing membership is a testament and representation of professional and 

academic achievements in the construction industry. 

The South African Council for Project and Construction 

Management Professions (SACPCMP) 

Since 2000, South Africa became the first country in the world to 

recognise ‗Construction Management‘ (CM) and Construction Project 

Management‘ (CPM) as distinct professions parallel to traditional 

professions like Architecture, Civil Engineering and Quantity Surveying.  

The SACPCMP was established as a statutory body by Section 2 of the 

Act, 48 of 2000 responsible for registration of CMs and CPMs.  The 

Council became operational on the 1 March 2002. By 31 March 2008, the 

Council had a total of 3276 registered persons, with 1651 Professional 

CPMs; 791 Professional CMs; 602 Candidate CPMs; and 232 Candidate 

CMs.  The Council has continued to strengthen its relationship with 

stakeholders through various initiatives and there is evidence to strongly 

suggest that the acceptance of the Council as a fully fledged member of 

the South African Built Environment will continue from strength to 

strength.     
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Building degrees
1
 

The South African construction industry (SACI) was buoyant during the 

1970s, and its public image was very good.  During the same period, the 

Building Management (later Construction Management) discipline was 

established at tertiary institutions.  The then Building Industry Federation 

of South Africa (BIFSA) was the major supporter of the discipline at 

various tertiary institutions in South Africa through the National 

Development Fund (NDF).  The NDF set up the National Study Loan and 

Bursary Fund (NSLBF) to finance studies for post-matriculation 

candidates wanting to make a career in building (Master Builders South 

Africa 2007). 

There are five ‗Chartered Institute of Building‘ (CIOB), fully accredited 

Construction Management Degree programmes in South Africa 

(Rwelamila 2008).  These are offered at the University of Pretoria (UP), 

University of Cape Town (UCT), Nelson Mandela Metropolitan 

University (NMMU) (formerly University of Port Elisabeth), University 

of the Free State (UFS), and University of the Witwatersrand (WITS).  

The University of KwaZulu Natal (UKZN) was formerly accredited by 

the CIOB, but during the last eight years the university has failed to apply 

for accreditation.  A two stage degree programme is offered at UCT, UP 

and WITS – three years for BSc Construction Studies and 1 year 

Construction Management (Honours) Degree.  The University of Pretoria 

offers a five-year programme – a three-year full time BSc Degree and 

two-year BSc (Honours) Construction Management part-time, while on 

full-time employment.  The University of the Free State offers a full-time, 

four-year BSc Degree (Honours) programme. 

National Diplomas in Building and Bachelor of Technology degrees are 

offered at Universities of Technology (former Technikons which were 

offering non-degree programmes).  These are Tshwane University of 

Technology, Vaal University of Technology, Durban University of 

Technology, Cape Peninsula University of Technology, Central 

University of Technology, University of Johannesburg, Walter Sisulu 

University for Technology and Science, and Mangosuthu University of 

Technology.  Programmes at these tertiary institutions are not accredited 

by the CIOB, but there are initiatives towards accreditation applications.  

                                         
1 
‗Building‘ is used as a generic term to cover degrees which do not specifically use 

the title ‗Building‘ but may for example use a term such as Construction Management 
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Initiatives in Education 

Political 

One of the Government initiatives on Education came out of the SACI 

Policy (the White Paper) in 1999.  This was a clear acknowledgement that 

the SACI was experiencing human-resource constraints, a consequence of 

the poor market conditions faced over the past two decades.  Seven key 

interventions were recommended. 

1. The need for appropriate governance of training institutions:  The 

White Paper recommends the need for the Department of Labour to 

establish a Construction Sector Education and Training Authority 

(CSETA), encompassing both the existing building and civil 

engineering institutions (DPW 1999).  The then conflicting 

interests of the various sectors in the SACI were considered as 

hindrance for the industry to solve its training challenges. 

2. The need to establish a new educational framework in construction: 

The SACI policy advocates for revision of the then framework of 

accreditation. Within the framework of the skills development 

strategy, the White Paper recommends the following interventions: 

 the establishment of a Standards Generating Body (SGB) within 

the learning field of physical planning and construction, which 

can generate unit standards that reflect all the necessary skills of 

different career-path option in the SACI; 

 effecting validation of these standards by the National Standards 

Body (NSB); 

 accrediting training providers according to the above standards; 

and  

 establishing, through the South African Qualification Authority 

(SAQA), education and training quality assurers (ETQAs) who 

will monitor the accreditation process.  The construction 

industry Sector Education and Training Authority (SETA) 

should request SAQA to perform the role of quality assurer and 

accreditor in the SACI. 

3. The need for qualifications to be linked to a qualification 

framework: Given that a large part of trade operations in the SACI 

can be carried out with a relatively low level of specialisation, and 

only fundamental and core skills, the SACI policy recommends that 

Government should support training programmes designed around 

a limited range of ‗specialisations‘.  The SACI policy further 

recommends that the qualifications that are agreed upon should be 
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linked to a qualification framework which allows individuals to 

develop a sustainable career in the SACI. 

4. The need for a flexible and integrated framework of career paths: In 

order to achieve the skills-development objectives of the SACI, the 

SACI Policy recommends a flexible and integrated framework of 

career paths.  It is argued that such a framework would increase the 

linkages between work and education and training opportunities, 

particularly for historically disadvantaged SACI participants. The 

development of more flexible and integrated career paths needs 

also to take account of recognition of previous learning (RPL). 

5. The need for an industry-specific model for funding of training: 

The SACI policy takes a closer look at the characteristics of the 

SACI; particularly the vast differences between large and small 

firms and a strong reliance on subcontracting, and it recommends 

an industry-specific model for the funding of training needs to be 

considered.  An appropriate levy system is recommended, which 

should take the following issues into consideration: industry-

specific levy; the negative impact of SME exemptions; and 

Government subsidies. 

6. The need for appropriate skilling of Built Environment 

Professionals: The SACI policy recommends that the education of 

industry professionals should accomplish the following objectives: 

aligning of training more closely with development priorities and 

the required delivery approaches; overcoming historic inequalities 

and promoting enrolment and progression of African students; and 

developing a focus on the specific requirements of public-sector 

delivery management. 

7. The emergence of a new SACI policy after the new political 

dispensation in 1994 has provided an enabling framework within 

which the SACI can play a more strategic role in social 

development and economic growth. 

Pedagogical 

Like in other countries within the English speaking Commonwealth 

countries an honours degree in Construction management has raised the 

status of graduates in South Africa.  Graduate from South Africa, 

especially those who have graduated from CIOB accredited 4-year 

degrees are sought after beyond the African continent, in Europe and 

Australasia.  The theoretical and intellectual content of the 4- year degree 

programmes has improved tremendously from when the discipline was 

accepted in South Africa.  The partnership between CIOB and the 
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SACPCMP has already set a path for future joint accreditations of the 

programmes at honours and postgraduate level.  

Interventions 

Towards the end of 1995, the Department of Public Works (DPW) 

generated a position paper for consideration by Government, entitled: 

―Establishing an enabling environment to ensure that the objectives of the 

Reconstruction and Development Programme (RDP) and related 

initiatives by Government are realised in the construction and allied 

industries.‖  In February 1996, the support of Cabinet was obtained to 

develop construction industry policy and the DPW was mandated to lead 

this initiative (Department of Public Works 1999).  To ensure the 

alignment of policy development in construction, Government appointed 

a steering committee and working group comprising eight departments, 

including: the Departments of Transport, Water Affairs and Forestry, 

Housing, Labour, State Expenditure, Trade and Industry, and Education, 

with DPW as coordinator.  

Under the coordination of the DPW, further research led to a discussion 

document, which formed the basis for a round of consultation workshops 

with industry stakeholders towards the end of 1996.  A Green Paper 

resulted from these initiatives and was released for broad comment in 

November 1997.  At the same time, and in line with the Green Paper 

proposals on the way forward, an Inter-ministerial Task Team on 

Construction Industry Development was appointed.  Drawn from the 

(SACI) and Government, and supported by a Public Works Secretariat, 

the Task Team has engaged intensively in the consultation with the SACI 

stakeholders and has advised on the finalisation of the White Paper (SACI 

policy).  Comments were received from more than 20 organisations and 

individuals.  The Task Team has subjected comments and feedback to a 

thorough analysis, which has further modified Government policy 

thinking.  The output of this review was presented in July 1998 to a 

Construction Industry Development Reference Group of industry 

stakeholders and gained full support. 

The SACI policy (The White Paper) was thus the result of a broad public 

policy-making process and represents a significant milestone in the 

development of the SACI.  It establishes an enabling framework within 

which the SACI can play a more strategic role in social development and 

economic growth.  This framework provides the basis for an integrated 

industrial development strategy and the institutional mechanism to drive 

such a strategy on behalf of all SACI Stakeholders. 

Following discussion of the Task Team‘s review of comment on the 

Green Paper, its business plan was endorsed by a Reference Group 
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workshop of over 60 leading public and private-sector stakeholders.  The 

workshop expressed its commitment to the process of the SACI 

development with the adoption of the following: 

 establish a Construction Industry Development Board (CIDB); 

 establish a register of contractors; 

 schedule Public Sector spending through the Medium-Term 

Expenditure Framework (MTEF); 

 support programmes to develop the Emerging Sector; and 

 achieve other outputs which readily impact on the SACI 

performance. 

 

For lack of space and brevity the details of the SACI policy could be 

found elsewhere (Department of Public Works 1999), but it is important 

here to give a brief account of the policy proposals entitled ‗Institutional 

Arrangements‘ – towards creating an appropriate enabling environment 

for the SACI of the future. These include: 

 Government responsibilities:  the need for the Government to 

establish, promote and strengthen the following institutional 

arrangements:  Promoting industry capacity and performance; 

establish a statutory Construction Industry Development Board 

(CIDB) to advice on policy and on existing and proposed 

legislation which impact on the SACI; establish an Emerging 

Contractor Development Programme (ECDP) to ensure the 

development of emerging contractors (owned by previously 

marginalised black contractors)and to advance their interests with 

the SACI; establish effective monitoring and evaluation systems to 

support the objectives and principles established in the SACI 

policy; enter into agency agreements with other organisations (e.g. 

research organisations, universities, training institutes, consulting 

firms, etc.) to obtain support for planning and implementation of 

enabling environment programmes; and enter into partnerships with 

various SACI role-players and NGOs to enhance the impact of 

SACI initiatives. 

 SACI responsibilities:  complementary to state responsibilities, 

SACI should take responsibility in a number of areas, including 

commitment to the following: 

o contribute to the establishment and operation of the CIDB 

and support the ECDP; 
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o actively support development programmes aimed at 

improved stability, enhanced SACI performance, human-

resource development, promotion of the emerging sector and 

public sector capacity; 

o promote increased unity of the emerging and established 

sectors, the building and civil sectors, designers and 

constructors, the public and private sectors; and 

o support the objectives of human-resource development in the 

industry as whole.     

The CIDB responsibilities:  in fulfilling its mandate on construction 

industry development the DPW will establish a statutory CIDB, with the 

following aims:  

 to exercise leadership and foster the co-operation of industry 

stakeholders to pursue development objectives, improved SACI 

practices and procedures; and 

 to develop a business plan which builds on the programmes 

identified in the White Paper and focus on projects which engage 

the SACI effectively in a framework of ongoing participation. 

The following legislations impacting on the South African Construction 

Industry have taken place since 1993 (Construction Industry 

Development Board 2004): 

 The Labour Relations Act, No. 66 of 1995 – it establishes a single 

industrial relations system for all employees, promotes collective 

bargaining, establishes new procedures and institutions for 

resolution of disputes and provides for workplace forums.   

 The Employment Equity Act, 1988 – provides an environment for 

achieving equity in the workplace through equal opportunity, fair 

treatment and the elimination of unfair discrimination, and through 

affirmative action to redress the employment disadvantages of 

designated groups.   

 The Construction Education and Training Act, 1988 – gives 

effect to skills development that is accessible, equitable and 

promotes the sustainable formation of the SACI‘s skills base.  

 The Housing Consumers Protection Measures Act, 1998 – 

established the National Home Builders Registration Council 

(NHBRC) to provide for a warranty scheme linked to home 

enrolment and registration.  
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 The Council for the Built Environment Act, 2000 – established 

as an umbrella body to co-ordinate six statutory Councils – 

Engineering Council of South Africa (ECSA), South African 

Council for Project and Construction Management Professions 

(SACPCMP), South African Council for the Quantity Surveying 

Profession (SACQSP), South African Council for the Architectural 

Profession (SACAP), South African Council for the Landscape 

Architectural Profession (SACLAP), and the South African 

Council for the Property Valuers Profession (SACPVP).  The 

Council for the Built Environment (CBE) promotes greater 

coordination, development of the professions and their enhanced 

contribution to national development.      

 The Preferential Procurement Policy Framework Act, 2000 – 

provides for the creation of categories of preferences in the award 

of contracts to promote development objectives including the 

advancement of enterprises owned, managed and controlled by 

historically disadvantaged South Africans. 

 The 2003 Regulations in terms of the Occupational Health and 

Safety Act – it places responsibility and liability for health and 

safety on both the client and the contractor, from design through 

implementation.  

 The Broad-based Black Economic Empowerment Act, 2004 – it 

establishes a legislative framework for the promotion of black  

economic empowerment and empowers the Minister to establish 

transformation charters and issue codes of good practice relating to 

procurement criteria, indicators, weightings and guidelines. 

National research initiatives 

In addition to research centres located in individual universities, South 

Africa has seen the emergence of two national research bodies viz. the 

Council for Science and Industrial Research (CSIR) – Built Environment 

and the National Research Foundation (NRF).  

CSIR 

South Africa‘s Council for Scientific and Industrial Research (CSIR) was 

established on 5 October 1945 in terms of the Scientific Research Council 

Act (No. 33 of 1945). Its mandate is to foster industrial and scientific 

development, either by itself or in co-operation with principals from the 

private or public sectors, and thereby to contribute to the improvement of 

the quality of life of the people of South Africa.  Beside the built 

environment competency, CSIR‘s other four key competency platforms 

include: defence, peace, safety and security; materials science and 
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manufacturing; natural resources; and environment. The CSIR‘s national 

research centres are facilities of strategic importance for Africa science 

and currently include the Mareka Institute (African Advanced Institute for 

Information and Communications Technology), the National Laser 

Centre, the National Metrology Laboratory and the Satellite Application 

Centre. 

CSIR Built Environment – the core focus of this unit is to support South 

Africa‘s competitive performance and the welfare and quality of life of its 

people through knowledge-generation for the development of an efficient 

and globally competitive built environment system. This unit also hosts a 

number of agency-type functions on behalf of government and in support 

of industry. These currently include Agrément South Africa, the Asphalt 

Academy, and the Technology Transfer Centre. Some construction-

related research and development highlights of this unit include: 

preparing the Agenda 21 for Sustainable Construction in Developing 

Countries; managing the Thuba Makote programme – an innovative 

project initiated by the national Department of Education to introduce a 

new approach to the design, construction and operation of school 

buildings in South Africa; developing eHouse – a planning decision-

support tool, to assist the Gauteng Province in the development of 

municipal and provincial housing development plans and longer-term 

provincial housing strategy; and development of SANS 0204: Energy 

standard for buildings with mechanically assisted ventilation systems.             

NRF 

The National Research Foundation (NRF) replaced the Fund for Research 

and Development (FRD) in 1999. It was established to support and 

promote research through funding, human resource development and the 

provision of the necessary research facilities, in order to facilitate the 

creation of knowledge, innovation and development in all fields of the 

natural and social sciences, humanities and technology.  Funding from the 

NRF is largely directed towards academic research (including built 

environment research), developing high-level human resources, and 

supporting the nation‘s national research facilities. The NRF‘s task is to 

advance research in all fields of the humanities, social and natural 

sciences, engineering, and technology; including indigenous knowledge. 

By forging strategic partnerships locally and internationally, it extends the 

resources that researchers need to foster and expand South Africa‘s 

research capabilities and, ultimately, to improve the quality of life for all. 

Other areas of NRF‘s core business are to promote research capacity 

development (RCD), to unlock the full creative potential of the research 

community and to establish equity and redress. The NRF fosters strategic 

partnerships and knowledge networks to make South Africa globally 
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relevant and competitive. It also provides research information and 

strategic advice. 

Summary 

Although the number of Construction Management graduates has been 

fluctuating and below the required levels of demand for some time, the 

discipline is now accepted across South Africa.  The establishment of the 

South African Council for Project and Construction Management 

Professions (SACPCMP) has strengthened the discipline significantly.  

The emergence of new Universities of Technology offering National 

Diplomas and Masters of Technology Degrees in Building and 

Construction Management respectively will significantly increase the 

number of graduates in the discipline.  The main challenges facing the 

discipline still remains within higher learning institutions offering various 

programmes, characterised by low levels of appropriate research in the 

discipline and very few qualified senior academics.  There is a need to 

take a leaf from the Australian built environment which has produced a 

good number of leaders in the discipline.  More PhDs in the discipline 

will strengthen the discipline intelligentsia and contribute significantly to 

the sustainability of the discipline.  
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In 1943, a Royal Commission proposed a chair in the economics and 

organisation of building at the Royal Institute of Technology in 

Stockholm.  However, this had to wait until 1957, and before that, the 

City of Göteborg together with industry had offered to support such a 

chair at Sweden‘s other university of technology, Chalmers; there was a 

heated debate in the Swedish Riksdag in 1951 – was it ―distasteful‖ that 

municipalities attempted to buy chairs, and was it ―unworthy of the 

Government‖ to accept municipal or private money in support of a 

professorship?  Nevertheless, the Skanska regional manager in Göteborg 

was appointed in 1952 as the first professor in Building Economics and 

Building Organisation, at Chalmers.  In Stockholm, the first professor had 

a background as work study manager at one of the construction 

employers‘ confederations. 

In 1955, the first Swedish doctoral thesis in the field was defended; this 

was a regional comparison of housing construction methods and costs.  

But there was no interaction with research abroad, and the first English 

language CM theses came only in the late 1960s.  At that time, the 

Swedish Council for Building Research, established in 1960 and 

providing support throughout four decades, funded major projects at the 

two technical universities and also at the Stockholm School of 

Economics, where the organisation of construction sites was in focus; as a 

consequence, almost all Organisation chairs in Swedish universities in the 

1990s were held by researchers who had written construction 

management PhD theses.  In the 1970s, two new chairs in construction 

management were created, in Lund and in Luleå, as a consequence of 

regional spread of higher technical education.  At that time, the intention 

was to achieve regional profiling of research and teaching in construction 

management: Göteborg and Stockholm would remain orientated towards 

economics and management, while Lund would be stronger in building 

production issues and Luleå specialise in infrastructure production.  In 

reality, the profiles were less distinct. 

Private sector support of construction management research increased 

gradually; in 1983, the Development Fund of the Swedish Construction 

Industry (SBUF) came into being through an agreement between the 

employer confederations and trade unions (Bröchner and Grandinson, 

1992), and also introduced a programme for supporting research for 

higher degrees, beginning in the early 1990s.  This was a period of 

considerable change with the Swedish EU entry and reorientation of 

national research policy away from the earlier emphasis on sector specific 

programmes (Bröchner and Sjöström, 2003).  However, the considerable 

holdings of securities collected through the short-lived Swedish 

experiment with wage-earner funds were transferred in the mid-1990s to a 
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set of new research foundations, one of which provided the basis for the 

Competitive Building research school (Atkin et al., 2003).  
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Impressions of construction management research in 

universities: a personal perspective 

One working lifetime has seen the development of Construction 

Management as a discipline and its introduction and its adoption in the 

curriculum of several of the major building and construction professions.  

It is hard to believe that in the early 1970s endless hours were spent 

deciding whether on Quantity Surveying courses it was possible to teach 

Construction Management at undergraduate level!  It is to the credit of 

Tony Walker, Alan Spedding and others that the subject eventually took 

off with a very strong proviso that it could be included in the curriculum 

‗only if it dealt with theory rather than practice‘ – the argument being that 

undergraduates were too inexperienced to study real life management 

issues!  The Council for National Academic Awards (CNAA) panels of 

which Tony was the Chair for Surveying endorsed this view and 

encouraged the introduction although the motives seemed more related to 

the status of a profession than the needs of a particular discipline.  Once it 

was decided to include the subject, then began the harrowing debate on 

content and method of delivery.  

The research base was to arise from this debate and the recognition by 

several leading academics at the time that development of the industry 

rather depended on the ability to manage processes.  For a period of two 
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centuries the industry had been engaged in what was then the innovative 

idea of creating specialisms which could sub-optimise the process.  This 

arose from the reductionist views arising from the Age of Reason which 

provided methods and tools by which problems could be made smaller, 

and hence more easily addressed, if the process or the product could be 

broken into more manageable parts.  Complexity and efficiency drove the 

desire for change.  This was not unique to construction as the views of 

Taylor and others had begun to change manufacturing processes to well 

controlled industrial assembly lines.  Construction did not go this far 

because of the virtual nature of the teams which were formed for each 

project and the lack of a controlled production line but nevertheless it 

recognised that if the design function could be broken down into smaller 

parts (costing, structural engineering, mechanical, electrical etc) then each 

could specialise and provide a better service.  So began the rise of the 

specialist professions and with the introduction of the discipline of 

Construction Management a certain tension as to who should lead the 

construction team.  Architects, who had been the dominant profession for 

buildings, surprisingly withdrew from this debate to allow others to vie 

for the role, leaving the creative act without the wherewithal to control 

and manage its implementation.  Others jumped in to offer the overall 

management process but there was no one winner from the existing 

professions.  It was felt that it was not so much the education as the 

person who was able to undertake the task.  Now the leadership issue has 

become muted and it is the investigation, methods, tools, and issues such 

as quality and process engineering which have become dominant for any 

skilled and knowledgeable person to pick up. 

The early research base 

It is not surprising that as the professions began to move towards adopting 

construction management and at the same time seeking the leadership of 

the construction team that each sought out sources from which it could 

develop its knowledge and preferably outdo its competitors.  They would 

marry their traditional skills to the new knowledge of management.  

Quantity Surveyors for example would start from their cost planning base 

and add management as the means of achieving a desired cost.  

Mechanical engineers would claim that they were responsible for a major 

slice of the final design and were the group most engaged with the 

interface between components so that they should develop the 

management to deal with the interfaces between people which tended to 

create the problems in the process of design and manufacture.  Others had 

similar arguments leading to different perspectives on the research needed 

to improve the management role.  In reality all had a contribution to make 
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and sometimes a particular project dictated which blend of knowledge 

and skills were most appropriate for its successful delivery. 

Against this background the Science and Engineering Research Council 

(SERC) was persuaded to invest in management alongside its traditional 

engineering technology research in order that the technology would be 

effectively used.  Loughborough and Reading, who had pioneered 

construction management, took the lead in developing the subject for a 

Specially Promoted Programme (SPP) in Construction Management.  

These programmes earmarked a slice of money for a managed funding 

programme, often to get the subject rolling as a research discipline.  Many 

of the current active researchers (including me!) received their first SERC 

grant under this scheme and it formulated a community with this 

particular focus which has provided the foundation for the topic until 

today.  Key figures in this development were John Bennett, Bill Biggs 

and Roger Flanagan from Reading, Geoffrey Trimble and Ron McCaffer 

from Loughborough.  It was not only a founding programme for research 

in the area but also a training ground for many budding researchers whose 

interest in management had not attracted funds in the past. 

The content of the SPP was varied but still echoed back to its engineering 

roots in parts. The softer issues tended to be overcome by the harder 

issues of developing tools and the growing interest in information 

technology.  Even so at the end of its intended life it received some 

criticism from the civil engineering community but outstanding praise 

from those engaged in building – perhaps because the building 

community felt that they had been recognised at last and they could see 

the massive advantages of addressing process issues. 

What became clear in the period following the SPP was that the new 

community was active and enthusiastic.  The SERC Construction and 

then the Built Environment Panel received many applications for funding 

from this newly invigorated group.  The problem was that the amount of 

money available was still small and the bulk of the awards went to the 

traditional engineering disciplines such as structural engineering.  In order 

to increase funds and to satisfy the new demand it was decided that new 

special focus programmes would need to be developed to identify and 

address the needs of industry.  These ‗Link‘ programmes were targeted to 

industry needs which were the clarion cry from government at the time 

and in order to get additional funds there was a need to prove relevance.  

This had a beneficial effect in that industry began to take an active 

interest, or more correctly some firms in the industry became research 

sensitive, and started to engage more with the research community.  

However the downside was that the topics tended to be closer to market 

which actually meant that the focus was on today‘s problems rather than 
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the future.  There was also a feeling that when the ‗captains of industry‘ 

were asked what the research agenda should be they fell back on the latest 

problem they were facing on site rather than on the longer term needs of 

transforming the industry to make it more efficient and effective.  There 

was even a suspicion that industry was using the government money to 

undertake work which was more properly undertaken within its own 

budgets.  

For construction management as a discipline it worked quite well in 

financial terms because the agenda tended to be on the current issues, 

mainly of a management nature, which the Directors within the industry 

could not solve.  The engagement was good and the funding a significant 

improvement but the results were short term.  They might concern the 

impact of a new form of contract or another approach to procurement 

which unfortunately changed when the next contract arrived or the 

external environment was changed.  The knowledge gained was 

sometimes not robust or indeed became quickly obsolescent.  The 

fundamental challenges of bringing construction into line with the 

progress made in other manufacturing industries tended to get left behind.  

This raised all sorts of questions about the nature of university research.  

Was it there to solve the problems often created by the industry itself, was 

it to undertake the forward thinking of the industry, or was its intention to 

train minds for solving problems once they joined the industry?  The 

danger was, and to some extent still is, that the thinking needed to 

transform the industry and see the major changes seen elsewhere, is no 

longer funded.  Consequently short-termism dominates and the seed corn, 

for even near market research, eventually dries up.  This debate is 

ongoing but is fundamental to the role of universities. 

Fortunately, at this time, in the early 1990s there was a groundswell of 

opinion across all industries that management was a key issue.  Lean 

production, re-engineering the construction process etc became the new 

drivers.  The SERC responded and started the new managed programmes 

of manufacturing management which resulted in the managed programme 

of ‗Construction as a Manufacturing Process‘.  As Chair of the panel I 

was aware of the difficulties we had in convincing the SERC that 

construction was a manufacturing industry.  However with the support of 

Barry Martin at SERC we eventually appointed James Powell to lead a 

team of academics and industrialists to develop a proposal which led to 

the Construction as a Manufacturing Process initiative which is still 

running today.  It was interesting to note that the first grant under the 

scheme was for equipment to develop a Centre for Virtual Environment at 

University of Salford which still exists and is attempting to address the 
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way in which information and communication technologies can transform 

construction processes. 

By design or coincidentally, the industry bodies also saw the need to 

address manufacturing management issues from the supply chain to life 

cycle management to innovative procurement.  The Department of 

Environment through Robin Thorogood set up programmes and these 

were eventually developed into the Innovative Manufacturing Initiative 

through John Hobson and others.  These programmes arose out of parallel 

work by the industry itself through the Latham and Egan reports which 

also identified process issues as key to future development.  These are 

now consolidated under the ‗Constructing Excellence‘ banner but at the 

time of writing it is not clear how this initiative will develop. 

It was not long before it was recognised that ad hoc funding of grants 

without some continuity of both ideas and personnel was necessary if real 

progress was to be made. The successor to SERC, the Engineering and 

Physical Sciences Research Council (EPSRC), decided largely through its 

industrial partners to set up Centres based on the areas of perceived 

strength in the UK University Research base.  These Centres were set up 

in the Universities considered most successful in gaining and delivering 

against research funds.  They were installed at Loughborough, Reading 

and Salford with five year programmes initially and which have now been 

further extended.  Since their inauguration Imperial College has also been 

added. Although independent they were to collaborate together for mutual 

advantage and develop a community of high level researchers serving the 

construction industry and its knowledge base.  It is yet to be seen what the 

long term effect of the industry might be but there is strong engagement 

with practitioners and considerable forward thinking which should result 

in a change in climate for the results to be taken up.  In addition it has 

spawned new programmes related to client need and for example, the 

National Health Service now has a programme with its own construction 

management focus. 
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Introduction 

At the end of World War II, the United States was the only one of the 

major industrialised nations to escape the massive devastation resulting 

from the war.  During the war, construction not directly related to the war 

effort was deferred until after the war.  The post-war construction 

industry was affected by three factors:  (1) demand for construction was 

further increased by the return of almost 15.5 million men and women 

from military service, many of whom, upon their return, married and 

began what became known as the Baby Boom; (2)  the resulting demand 

for housing caused the federal government to create a reduced rate 

mortgage for veterans, which added further to the demand; and (3) the 

federal government‘s ―GI Bill‖ provided financial assistance for veterans 

to go to college, many of whom majored in engineering. 

Construction as a profession 

Many contractors believed that the only way to learn the construction 

process was in the field.  It could not be learned in school.  Some 

contractors, because of dissatisfaction with civil engineering and 

architecture graduates began to attempt to have construction taught in a 

university setting, particularly at MIT and Yale.  However, the efforts 

were unsuccessful.  During the war, the Navy‘s Construction Battalions 

(CBs) and the Army Specialised Training Program (ASTP), proved that 

the construction management process could be taught to inexperienced 

men. 

After the war, the Associated General Contractors began to work with 

university engineering programmes to develop construction engineering 

and management programmes with the first such programme beginning at 

Texas A&M in 1946.  Other programmes followed at Stanford, Michigan, 

and Iowa State.  Michigan began the first graduate programme in 1954.  

Because these programmes were located within civil engineering 

departments, they naturally gravitated to the Construction Division of the 

American Society of Civil Engineers.  Programmes at non-engineering 

schools and colleges formed the Associated Schools of Construction 

(ASC) in 1965, which later became a professional society, the American 

institute of Constructors (AIC).  These institutions worked together to 

develop a four-year programme with a focus on applied technology.  
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Today, there are over 550 university construction programmes, of which 

approximately 50 are engineering programmes. 

With university programmes firmly established, the industry moved 

toward more professionalisation and specialisation.  Contractor 

associations such as the Associated General Contractors had long been in 

existence as had specialty contractor associations such as the National 

Electrical Contractors Association and the Mechanical Contractors 

Association.  The 1950s saw the birth of specialised, professional 

associations for cost engineers, estimators, project managers, and 

construction managers.  All of these associations have certification 

programmes 

Construction management 

While ‗Construction Management‘ is used in many countries to reflect a 

broad discipline within which procurement issues are embedded, in the 

United States the term is often associated with a specific procurement 

method.  The following text relates to how this procurement route is used. 

Historically, construction projects in the United States have been built 

using the traditional design/bid/build approach.  An increasing percentage 

of projects are being built using the ―Professional Construction 

Management‖ approach.  There are two potential approaches:  agency 

CM in which a firm is hired to provide the construction management 

services, is paid a fee, and all construction contracts are between the 

owner and construction organisations; and CM at risk whereby a single 

firm receives a prime contract from the owner, typically a guaranteed 

maximum price, contracts with all the contractors, and performs the 

construction management functions. 

Construction Management developed in the 1960s in response to high 

inflation (15%-18%) resulting from to fight the Vietnam War without 

increasing taxes.  At the same time, projects were getting larger, more 

complex, and more costly.  Owners were demanding better time and cost 

controls, more accurate information, and a reduction in risk associated 

with project delivery. 

Some examples of projects built using the CM at risk approach are: 

 New York‘s Madison Square Garden 

 John Hancock building in Chicago 

 World Trade Centre 

 Dallas/Fort Worth Airport 
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The use of Construction Management has continued to increase as owners 

are continually seeking improved cost effectiveness and shortened project 

duration.  This is being accomplished by the use of computerised project 

control systems, fast tracking, value engineering, life-cycle costing, and 

constructability reviews.  The Construction Manager‘s ability to provide 

these up-stream services allows the CM to provide great value to the 

client. 

In 1981, the Construction Management Association of America was 

formed.  The CMAA moved to increase the professionalisation of CM by: 

 Development of Standard Forms of Agreement between the owner 

and the CM firm 

 Development of the CM Standards of Practice that addressed 

 Definitions 

 Project Management 

 Time Management 

 Cost Management 

 Quality Management 

 Project/Contract Administration 

 Project Safety Programmes 

 Development of programmes for the Certification of Construction 

Managers 

 

Construction Management is not the choice for all projects.  It is the 

project delivery system for large, complex projects requiring significant 

upstream work. 

Construction management research 

Construction management research began in the 1950s and has primarily 

been undertaken in academic settings.  The following is a brief listing of 

the major areas of research undertaken in the United States
 
(Levitt 2007) 

 Development of the Critical Path Method (CPM), a network 

scheduling method.   

 CPM was extended to probabilistic network system termed 

Program Evaluation and Review Technique (PERT). 

 Adaptation of industrial engineering techniques to model and 

optimise construction work processes. 
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 Modelling, optimising, and simulating construction bidding. 

 Use of Monte Carlo stochastic techniques to optimise construction 

processes.  

 Application of social science theories to understand and manage 

human behaviour. 

 Development of construction safety management systems. 

 Application of mathematics and probability theory to risk analysis. 

 Applied social science research into: 

 Role of social network in diffusing innovation 

 Innovation and the management of technology 

 Strategy in project-based industries 

 Organisation design based on micro contingency theory 

 Adaptation of the Toyota production system to create Lean 

Construction. 

 Application of expert systems to construction issues. 

 Use of global positioning systems (GPS) technology on 

construction equipment for control purposes. 

 Development of automated construction plans using CAD 

 Application of radio frequency identification devices (RFID) to the 

tracking of materials and tools. 

 Use of sensing technology for automating construction work 

processes. 

 Development of ―virtual design and construction‖ (VDC) 

technologies. 
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Introduction 

Making prognoses about the future direction of this discipline is fraught 

with difficulty, not least for reason of the limits of our own experiences 

and thoughts.  In this chapter, we are not concerned about making 

predictions, but attempting to understand the influences and drivers, 

among other factors, that have the potential to shape the discipline – to 

move it one way or another.  Since construction management does not 

exist in a vacuum, we need to understand its current and future context 

before we can begin to debate the possibilities.  The present day is the 

starting point for this chapter, because any attempt to extrapolate from the 

past would be meaningless in a world that has seen longstanding 

institutions – taken in the broadest sense – severely shaken.  Construction 

management stands at a crossroads: it does not have a right to exist, so 

must demonstrate its worth to those who could benefit.  The question is 

about the route or routes to follow. 

Our time horizon is the next 30 years, not the usual 10 years that is far 

enough away for people to imagine that the event in question will have 

happened by then and yet to have little comprehension of, or interest in, 

the steps that might be needed in the interim to realise it.  The 

significance of 30 years will be clear as we explore the changing context 

and the influences and drivers that could impact on the discipline.  

Guiding us in this exploration are long-term planning tools – major trends 

and simplified scenario analysis – to flesh out critical events and issues.  

As cautioned earlier, our purpose is not to make predictions, but to seek 

opportunities from the possibilities that the future could hold. In all of 

this, the views expressed by the author are his own. 

Major trends 

Few rational individuals would doubt that climate change is occurring.  

Whether or not it is part of a natural cycle is largely beside the point.  

Population is increasing at the same time as the climate is changing, 

dealing a double blow to the planet.  As one study has shown (Arup 
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2005), mean summer temperatures will rise over the next 30 years to the 

extent that many buildings constructed in modern times will not be able to 

cope with the cooling and ventilation loads imposed upon them.  

Retrofitting might not even be an option for some.  Replacement and 

refurbishment of the building stock on a massive scale will accelerate 

over the coming decades.  Strident efforts will be needed to avoid 

repeating the mistakes of the past.  Combating the effects of extreme 

weather demands the application of our understanding of science, 

engineering and technology to creating and sustaining a built environment 

for the generations to come. Maybe for once money will not talk, but 

listen instead. 

A holistic, interdisciplinary approach to design, engineering, production 

and operation of buildings and other facilities is overdue and likely to 

force changes in the way we organise, resource and manage this process.  

The UK
1
 construction industry‘s preoccupation for maintaining barriers 

between professional disciplines will weaken and be replaced by those 

individuals and firms with a greater command of the breadth of issues 

needed in mid-century.  They will be a different kind of professional, 

whose education and training will allow them to make the many 

connections in thinking and actions required to solve complex problems.  

Unlike today‘s project managers, who may be outstanding at driving a 

workforce towards milestones and deliverables, tomorrow‘s managers 

will need to challenge conventionalism in ways that necessitate a new-

found, deeper knowledge and a range of skills that go beyond the current 

core competences of construction project management.  They will need to 

‗walk the talk‘ with owners
2
, investors, architects, engineers of many 

kinds, technologists, environmentalists, end-users and many others; 

moreover, they will have to construct compelling arguments and 

workable solutions that demonstrate balance among the competing 

interests of a wider spectrum of demands than is presently the case. 

Carbon reduction is more than a crusade by environmentalists.  It has 

been enshrined in commitments binding governments to actions that will 

drive the design of our buildings, by forcing designers to minimise carbon 

over the life of a building or facility.  The target of an 80% reduction in 

carbon emissions by 2050
3
 fits our 30 year horizon – we need to be 

leaders not laggards and produce the answers sooner than later.  Action to 

reduce carbon emissions substantially is no aspiration: it is happening 

                                         
1 The UK is given as an example; far wider applicability is implied. 
2 Owner includes client and is used here to underscore the significance of existing 

buildings and other facilities in the workload of the construction industry. 
3 The UK government has mandated an 80% reduction in carbon emissions by 2050. 
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already.  Simply, the pace of change will quicken so that within a decade 

all will be onboard, else cast aside. 

Whole life cost was for many years the target for modernisers of the 

construction industry and, to their credit, has become commonplace 

although is not a universal practice.  Even so, this achievement will be 

eclipsed by a new currency – carbon.  Trading in carbon in other sectors 

has begun, so it is only a matter of time before it becomes the lingua 

franca of construction.  A building or other facility that is carbon neutral 

will be worth more to owners, investors and end-users than one that is 

taxed and penalised for its inefficiency.  Measuring and certifying the 

energy performance of a building is already a statutory requirement and 

this step is just the beginning. 

If the above trends fail to convince as to the huge shift in thinking and 

values concerning climate and carbon – whether or not connected – then 

consider the attitude of investors large and small after the tumultuous 

events of the past couple of years.  People – as individuals acting in their 

own self-interest or on behalf of others – are seeking transparency and 

accountability, and will not be denied these duties of care.  Buildings that 

are an environmental liability simply will not succeed, at any price.  

Money that has been kept re-circulating within the financial community 

will find an outlet in tangible assets.  The market for carbon neutral 

buildings and other facilities could provide steady returns over the longer 

term, perhaps running to several decades. The disappointing start that 

Real Estate Investment Trusts (REIT) have made in many countries, 

including the UK, may change once order in the financial markets is fully 

restored and investors look for safe, long-term opportunities.  By 

implication, these investments will not be high yield, but they will 

represent lower risks for investors.  Looking objectively at the options 

makes it clear enough that few rational people would invest in 

commercial real estate that was likely to depreciate in value.  Owners who 

fail to heed this permanent shift will suffer the consequences – higher 

taxation and eroded earnings among other penalties. 

Context and drivers 

The political and ensuing legislative commitment to carbon reduction will 

affect the design of buildings and other structures – this point has to be 

seen as fact
1
.  There will be no going back, although changes in 

government and political shenanigans may slow the transformation 

process and allow some room for late conformers.  The social impression 

                                         
1 Approximately 40% of the UK‘s carbon emissions can be attributed to buildings. 

The position is similar in many other countries. 
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left by government actions will be all too clear as consumers, including 

end-users of facilities of all kinds, begin to appreciate what inefficient or 

careless use of energy can do to employment and lifestyles.  As more 

people are living longer than before and as pensions fail to cover the full 

cost of living, savings in any form are vital.  Since energy costs have 

become a significant burden for many, any action to reduce consumption 

would be welcome.  

The whole life cost of a building will give way to whole life carbon, with 

subsidies and taxation sitting alongside cost in the evaluation of the 

business case.  In fact, cost is not very meaningful when, for example, 

CAPEX, OPEX, NPV and IRR are more exact measures of the value 

proposition and investment decision for a potential project.  Individual 

disciplines within the project team will need to widen their vocabulary 

and broaden their horizons, else risk seeing their role diminished by those 

with a more holistic and business-oriented view.  Precise technical 

understanding and communication are important, but many key decisions 

about a project are taken before design information starts to flow.  The 

value process is often talked about as if it were some abstract concept, 

with authors in particular reaching for Porter‘s model to illustrate their 

points.  For owners, the value process is often about identifying an 

opportunity (or need) and then realising it.  The early phases of this multi-

stage (or stage-gated) process are pre-project, i.e. there has to be a viable 

value proposition before there can be any project.  No one has the funds 

to embark upon a project because they like the idea of design and 

construction.  An industry that is fixated on projects first is not serving 

owners.  A common expression is to ‗find the right project‘ (value 

identification) and then to ‗do the project right‘ (value realisation). 

New models for design will necessitate new tools for designers and others 

who support the design process.  Guidance is increasingly becoming 

available on how to achieve required energy performance and substantial 

carbon reduction.  Waiting in the wings is building information modelling 

(BIM).  As the latest manifestation in a long line of attempts to create a 

single product model of a building, BIM will allow data to be integrated 

and multiple criteria to be applied to evaluate the design‘s performance, 

not least how it will fare in use.  The facilities management function will 

become more visible, perhaps even pivotal, because operational carbon 

has a greater impact on design decision-making than embodied carbon 

(not that the latter is of any less importance).  For public-private 

partnership projects, where 30 years could be the life of the concession, 

the need to minimise operational costs is of prime importance.  This 

concern will extend to minimised operational carbon.  Construction 

management, as a discipline, therefore needs to be fully conversant with 
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the issues involved in facilities management, in addition to those at the 

front-end. 

Positioning the discipline 

Our purpose in describing the context and drivers ought to be obvious, but 

in case it is not the following should serve as a reminder: more of the 

same will not do.  The belief that construction activity is cyclical is true, 

but those waiting for the upswing in order to continue where they left off 

are likely to be in for a disappointment.  The game has changed, because 

the rules have changed.  Construction management has to earn its place 

from what it can add to the value that owners and investors can realise 

from an identified opportunity.  On the face of it, the discipline has to 

extend its interests and input upstream if it is not to be left with a mostly 

technical role downstream – remembering that construction management 

in practice does not generally enjoy the same, extended view as that 

promoted by many academics. 

Knowing the business of owners has become accepted as a basic 

qualification for construction managers if they are to understand how the 

project will fulfil an identified need: it probably applies to other 

disciplines too.  That understanding has to develop further and cover the 

entire lifecycle.  Buildings do not, of course, last for ever.  Their 

decommissioning and deconstruction will have to be planned and 

incorporated into design and construction; moreover, these matters will 

become a condition for granting planning approval.  Knowing how to 

construct is one thing, but designing for deconstruction or disassembly is 

another matter and one that needs a greater grasp of engineering and 

production theories, principles and practices. 

The problem-solving aspect of construction management needs little 

elaboration. Other skills are, however, needed to take a more proactive 

role in the construction process and many of them are not necessarily 

present in the educational curriculum.  Arguably the biggest weakness in 

education is when the discipline is positioned somewhere between project 

management and quantity surveying, with some soft skills thrown in for 

good measure.  The future is likely to require more of a focus on science, 

engineering and technology.  The earlier reference to design, engineering, 

production and operation was deliberate and intended to reflect these foci.  

The familiar term ‗design and construction‘ is outmoded and fails to 

convey the necessity of the ‗engineering and production of an operational 

facility‘.  Design and construction is generally how those in the industry 

see themselves.  Owners take a different view. They want a facility that 

allows them to realise the value of their investment however it is 
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measured (e.g. units of production, profits earned, people educated or 

lives saved). 

The opportunities for construction management are to be found from 

taking these perspectives, including the value process, whole life carbon, 

engineering and production, business-orientation, and using them to 

redefine the discipline but not to forget the all-important bedrock of 

technical skills and know-how as covered in today‘s curriculum.  The 

main threat to realising these opportunities, is the same as for an owner in 

the value identification phase – someone else gets there first.  For a 

discipline to thrive, it needs, among other things, a realisable goal.  When 

that goal can be aligned with those of primary stakeholders (i.e. owners 

and investors) the chance of success can be greatly enhanced.  

Accountants and auditors did just that in the 1970s. 

None of this line of thinking should be seen as working against the 

interests of other disciplines represented in the project team; however, 

someone has to look wider than the narrow definition and preservation of 

one‘s profession and take control of the process.  Construction 

management is the discipline that takes a broad view of the construction 

process, now it needs to extend that to the value process. 

Possible scenarios 

The discipline of construction management can lay claim to anything it 

chooses, but credible ownership of theory, principles and practices is 

needed to legitimise any such claim.  The way forward is in the hands of 

the construction management community, which in research and 

education terms is fairly well defined on a global level as well as 

nationally.  It can try to define a whole life, value-focused, business-

oriented process in a way that owners and investors understand or it can 

continue to develop pockets of theory and principles wherever individuals 

see fit.  Of course, individuals are always free to choose to follow what 

interests them, but if a real identity is to be established for the future then 

there has to be action now. 

One of the scenarios for the future is that construction management 

continues to focus on the construction process and to interpret it in the 

many ways that have become the discipline‘s hallmark.  Another is 

simply to concentrate on how to manage a project at the site level.  There 

is little chance that it would be supplanted by other disciplines in this 

latter area; while in the former, it could be eventually overshadowed by 

other stakeholder interests.  A further scenario is that it develops the 

broader, value-focused approach advocated above, building on its 

knowledge of the construction process. 
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These scenarios are not mutually exclusive and some combination may be 

likely. Subscribers to the value-focused scenario may see this in the way 

that accountants did when they realised their clients needed a wider range 

of advice than they had historically provided.  Today, they advise 

organisations in any sector on most, if not all, aspects of management, 

supply chain and technology.  For those organisations in project-based 

sectors, or contemplating a project, construction management might be 

the discipline standing for the people who are needed among the owner‘s 

primary advisors.  To be credible in this role will require sound theory, 

principles and practices, most of which are already developed but not 

necessarily mapped.  A task for the construction management community 

would be for it to understand what it knows and to map it to the approach 

advocated above.  This mapping would help to define the routes the 

discipline should follow and the agenda for construction management 

research, education and practice. 
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agent system, 123, 124 

Amakudari, 148 

bid-rigging, 143 

bouwteam, 155 

building team, 155 

ceiling price, 148 

collusive practice, 143 

completion guarantee, 148 

comprehensive appraisal system, 147 

construction management, 19, 139, 

144, 186 

controlled competition, 148 

Dango, 143, 144 

design and build, 31 

designated competitive bidding, 143, 

147 

designation system, 144 

direct labour, 140 

direct-hire construction, 144 

e-tendering, 166 

finance, 58 

generally, 97 

ideology, 114 

lowest price bidding, 147 

management contracting, 19 

negotiation, 148 

open competitive bidding, 147 

PFI, 28 

PI Insurance, 149 

PPP, 28 

principles and practices, gaps, 148 

private sector-led, 115 

project delivery, 123 

public-private partnership, 194 

strategic partnering, 27 

systematic project supervision, 123 

systematic tendering, 123 

professional institutions 

American Society of Civil Engineers, 

77 

Australian Institute of Building, 100, 

101 

Builder‘s Society, 55 

Chartered Institute of Building. See 

CIOB 

Chartered Institute of Building 

Africa, 170 

Chartered Institute of Building 

Singapore, 165 

CIOB, 44, 45, 55, 75, 78, 100, 153, 

164 

Construction Management 

Association of America, 187 

Institute of Builders, 55 

Institution of Civil Engineers, 78 

Japan Society of Civil Engineers, 

144 

Project Management Institute, 1, 153 

RICS, 100, 102, 153, 164 

Singapore Institute of Building, 165 

Singapore Institute of Surveyors and 

Valuers, 165 

Society of Project Managers, 165 

South African Council for Project 

and Construction Management 

Professions, 170, 178 

South African Institute of Building, 

169 

R 

regions 
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Africa, 39, 47, 96 

Arab world, 96 

Arab world, 97–100 

Asia, 47, 95, 96 

Caribbean, 95, 106–16 

Commonwealth, 96 

European Union, 97 

Gulf, 98, 99 

Latin America, 96 

Middle East, 96 

Non-Aligned Movement, 129 

Scandinavia, 96 

South America, 117–19 

West Indies, 107 

registration 

contractors, 161, 162 

firms (China), 121 

professionals (China), 122 

regulation 

codes, 17 

law, Roman, 17 

regulatory framework, 22 

reports 

C21, 166, 167 

Cole Royal Commission, 102 

Dudley, 32, 35 

Egan, 72, 157, 184 

Gyles Royal Commission, 103 

Latham, 28, 184 

Lighthill, 45 

Robbins, 41 

Simon, 35 

Tang, 157 

research 

applied, 96 

building engineering, 40 

building occupants, 34 

building science, 34 

built environment, 34 

clients and users, 65 

CMBOK, 71, 72, 79, 80, 81, 82, 88, 

89 

Construction Management Body of 

Knowledge. See research, 

CMBOK 

construction methods, 99 

construction operations, 40 

construction planning, 99 

critical review, 96 

empirical, 96 

front-end management, 159 

funding, 125, 167, 182, 183 

funding base, 97 

industry improvement, 58 

innovation, 13, 16, 22, 23, 26, 28, 

33, 34, 53, 58, 127, 155, 159, 162, 

178, 181, 188 

institutional support, 53 

integrated building process, 159 

integrated design solutions, 65 

international construction, 40 

knowledge management, 153 

knowledge transfer partnerships, 75 

lean construction, 153 

lean production, 184 

mathematical modelling, 104 

meta-research, 96 

methodology, 3 

PMBOK, 89 

policy-based, 40 

positivist, 96 

productivity, 34, 118 

qualitative enquiry, 86 

quality, 118 

re-engineering, 184 

research assessment exercise, 77, 84 

revaluing construction, 65 

social research methods, 96 

socio-technical, 34 

Specially Promoted Programme in 

Construction Management, 53 

standardised coding system, 138 

sustainability, 97, 118 

sustainable construction, 65, 89 

sustainable development, 58 

technical methods, 96 

time/cost modelling, 104 

whole life cost, 193 

roles 

academic, 71, 72 

accountant, 196 

architect, 19, 156, 182 

auditor, 196 

author, 75 

civil engineer, 99 

clerk of works, 21 

client, 19 

construction company, 143 

construction manager, 75 

consultant, 21 
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design consultant, 143 

editor, 75 

environmentalist, 155 

executive project manager, 19 

government, 143 

in-house engineer, 141 

investor, 196 

mechanical engineer, 182 

owner, 196 

practitioner, 71, 72, 75 

professional coordinator, 155 

quantity surveyor, 182 

reviewer, 75 

separation of design from 

management, 156 

S 

Seven Wonders of the Ancient World. 

See under structures 

social sciences 

administrative science, 9 

behavioural norms, 52 

CM researchers as, 75 

culture, 51 

sociologist, 32 

structure 

Eastern Schelde, 155 

structures 

Acropolis, 14 

Altes Museum, 13 

amphitheatres, 16 

Ankor Wat, 7 

Aquae Sulis, 16, 19 

aqueduct, 15 

aqueducts, 16 

BAA Heathrow T5, 81 

Bedlington Ironworks, 26 

Box Tunnel, 28 

Brandenburg Gate, 13 

bridges, 16, 22, 28 

Bridgewater canal, 25 

British Museum, 13 

Broadgate, 40, 81 

Caledonian Canal, 25 

canals, 22, 24–25, 154 

Canterbury Cathedral, 20 

Capitol Building, 13 

Cathedral Sainte Lazare, 20 

cathedrals, 18, 19 

Chek Lap Kok Airport, 83 

churches, 19 

coffer dams, 16 

Colossus of Rhodes, 7 

concrete roads, 24 

Crossrail London, 83 

Crystal Palace, 89 

Dallas/Fort Worth Airport, 187 

dams, 154 

dikes, 154 

Durham cathedral, 19 

Durham coalfield, 26 

Emirates Stadium, 81 

Falkirk Wheel, 25 

Forth-Clyde canal, 25 

Forum, the, 17 

garrisons, 16 

Grand Junction Line, 26 

Great Pyramid at Giza, 11 

Great Wall of China, 8 

Great Western Railway, 27 

Hanging Gardens of Babylon, 7 

harbours, 23 

Heathrow Terminal 5, 87 

high buildings, 31 

housing, 154 

John Hancock building, 187 

Knossos, 13 

Languedoc canal, 24 

Latakia harbour, 129 

leisure facilities, 16 

London 2012 Olympics, 83 

Madison Square Garden, 187 

mass housing, 160 

Mausoleum at Halicarnassus, 7 

Moscow Metro, 34 

New Scottish Parliament, 81 

offshore, 159 

Panama Canal, 25 

parish churches, 19 

Parthenon, 13, 14 

Pharos of Alexandria, 7, 14 

Pont du Gard, 16 

Pontcsyllte aqueduct, 25 

Port of Otaru, 141 

ports, 15 

pyramids, 10, 11, 12 

Pyramids of Giza, 7 

railways, 22, 25–28 

Rocket, The, 26 

Red House, 109 
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roads, 15, 16, 22, 23–24 

Roman Baths at Bath, 16 

royal palaces, 18 

Ruin, The, 18 

St. Pancras, London, 76 

St. Paul‘s, London, 17 

Stabian Baths, 16 

Stollmeyer‘s castle, 110 

Suez Canal, 25 

Temple of Diana at Ephesus, 7 

Temple of Zeus, 7, 14 

temples, 16 

theatres, 16 

thermae, 15 

Treasury of Atreus, 13 

Turkish baths, 16 

United Nations building, 33 

Valley of the Kings, 12 

villas, 15, 16 

Volga-Don canal, 34 

Wembley Stadium, 81 

Westminster Abbey, 21 

Winds, The, 14 

World Trade Center, 187 

sustainability 

carbon emissions, 192 

environmental protection, 162 

sustainable construction master plan, 

162 

T 

teaching. See construction education 

technologies 

air conditioning, 32 

building information modelling, 139, 

194 

building services, advanced, 31 

clay puddling, 25 

concrete slabs, 33 

cross walls, 33 

curtain walling, 33 

curtain walls, glass, 32 

double glazing, 33 

environmental management system, 

153 

expert systems, 153 

hydraulic design principles, 155 

information and communication 

technologies, 139 

information and communication 

technology, 166 

information technology, 161 

masonry walls, 33 

mechanisation, 160 

modular co-ordination, 161 

National Productivity and Quality 

Specifications, 167 

pre-fabricated concrete, 33 

prefabricated housing, 31 

prefabrication, 34, 161 

public health, 15, 16 

shear walls, 33 

standard specifications, 144 

standardisation, 161 

steel frame, 33 

systems-based approach, 33 

transportation systems, 22 

waste minimisation, 153 

trades 

blacksmith, 20 

bricklayer, 20 

carpenter, 19, 20 

free mason, 20 

glazier, 20 

labourer, 19, 20 

mason, 19, 20 

master mason, 20, 21 

Medieval Europe, in, 19–22 

mortar mixer, 20 

plasterer, 20 

plumber, 20 

registration scheme, 20 

ships‘ carpenters, 109 

slater, 20 

stone-cutter, 20 

thatcher, 20 

U 

university CM departments 

Architecture and City Planning, 98 

Civil Engineering Institute (FGZ) 

Rijeka, 132 

College of Environment Design, 98 

Construction Organisation and 

Economics, 131 

Department of Building, 44, 165 

Department of Building and Estate 

Management, 164 
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Department of Building and Real 

Estate, 165 

Department of Building Science, 164 

Department of Building Technology, 

32 

Department of Civil and Building 

Engineering, xii, 39 

Department of Civil Engineering, 

xiii, 39, 111, 131, 141, 148, 165 

Department of Construction 

Engineering and Management, 98, 

118 

Department of Construction 

Management, xi, 40, 131, 133, 158 

Department of Organisation and 

Economics in Construction, 133, 

134 

Department of Organisation and 

Technology in Construction, 133 

Department of Organisation, 

Technology and Management, 132, 

135 

Department of Real Estate and 

Construction, ix 

Department of Surveying, 126 

Department of Transportation 

Engineering, Organisation and 

Technology in Construction and 

Architecture, 132, 136 

Engineering Dormitory, 141 

Faculty of Civil Engineering (FGZ) 

Osijek, 131 

Faculty of Civil Engineering and 

Architecture, 132 

School of Building and Estate 

Management, 164 

School of Civil and Structural 

Engineering, 165 

School of Construction Management 

and Engineering, 40 

School of Engineering, 124 

School of Management, 124 

universties. See educational institutions 

urban planning 

generally, 16 

Green Belt, 32 

 


