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PART I 

Introduction and Overview of VM 



1 Introduction and Background 
toVM 

1.1 Introduction 

Intensifying competition caused by the globalisation of markets and other 
factors, together with ever-accelerating change has, in recent years, placed a 
growing importance of improving every facet of an organisation's operation. 

Market globalisation has in effect led to increased competition, not just 
between companies, but also on a macro level, between individual countries. 
The need for improvement of organisational activities is thus felt not only in 
private industry but also increasingly in institutional, governmental or other 
non-profit organisations whose efficiency and effectiveness determine a 
country's competitive position in the world. 

Keeping costs low with traditional cost management has been a com
monly applied measure to improve competitiveness. However merely keeping 
costs down is not enough: there is an increasing need for not just efficiency 
but also for effectiveness. Here is where cost management and value man
agement (VM) fundamentally differ. Whereas cost management seeks 'to do a 
thing right', i.e. efficiency, VM seeks 'to do the right thing', i.e. effectiveness.' 
No matter how efficiently a product or service is provided, it will not be 
successful unless it is wanted, i.e. it is effective. VM is thus arguably of greater 
importance than, and should precede, cost management efforts. 

Construction, for many organisations, will represent a huge capital invest
ment which translates into significant fixed costs for that organisation. These 
fixed costs have obvious ramifications for the prices of their products or 
services. Furthermore, such high fixed costs also represent a constraint upon 
an organisation's flexibility, which is a matter of increasing significance in 
today's rapidly changing world. VM should therefore first be applied to address 
the business strategy issue of whether the construction of a facility represents 
the best manner in which to meet the organisation's needs. Only after this 
investigation has resulted in a decision to build should VM then address the 
questions of 'what' should be constructed to meet the organisational needs 
and 'how' to most effectively and efficiently provide 'what' it is that is to be 
built. 

1. Based on phraseology from P. Drucker, Management (Pan Books, 1979) p. 44. 

3 



4 Introduction and Overview ofVM 

As the intent of this book is to provide a practical guide to VM in construc
tion, the emphasis is placed on the latter two applications of VM. The first 
application, whereby VM is used to assist in the process of deciding whether 
or not to build, is also covered in the book, but mainly to give an appreciation 
of how the applications integrate into an overall VM programme. 

1.2 Background to VM 

Origins 

The forebear of value management, as we know it today, was developed 
during the Second World War at the General Electric Company in the USA. 
Owing to the shortages of raw materials caused by the war effort, General 
Electric was forced to use substitute materials in many of their products. Over 
time, it became evident that this forced substitution often resulted in lower 
product costs as well as improved product performance. Having recognised 
this phenomenon, General Electric sought to harness its potential for com
bined product performance improvement and cost reduction. 

An electrical engineer, Mr larry Miles, who was in General Electric's Pur
chasing Department under Mr Harry Erlicher, developed a formal procedure 
to derive the benefits noted from the forced substitution of materials during 
the war. The seeds of this procedure were spawned during the war when larry 
Miles began to apply a functional approach to purchasing. This functional 
approach entailed the comparison of alternate materials based on the func
tions required to be performed by them. 

The departure that function analysis represented from traditional 
approaches can perhaps best be explained by the following short story about 
a training course conducted by larry Miles. 

On that first morning, this bewildered novice entered a large room filled 
with the paraphernalia of a typical value workshop. I greeted other equally 
bewildered attendees as we all waited for the workshop to begin. At 9:00 
a.m., the workshop started with the usual administrative announcements 
and introductions. Exactly one hour later, Mr Miles was introduced. He 
walked to the front of the room to begin the training. And what a beginning 
it was! 

He held up a clock. 'How much is it worth?' he asked. We responded. 
Why is it worth $5?' he inquired. We were a very bright group. One of our 
more outspoken students took it upon himself to educate Mr Miles in the 
design and production of electric clocks and discussed in detail how the la
bour, materials and overheads incurred in the manufacture of the clock de
termined its value. larry profusely thanked our self-appointed spokesman. 
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'How about the rest of you?' he asked, 'Do you agree?' We all nodded affir
matively. 'Well,' he said sagely, 'let's test your logic. Suppose I add some addi
tional- very costly -labour to the clock. would that make it worth more?' 
We looked at each other. Of course it would. And again, we nodded in unison. 

With that, Larry took a perfectly good clock and threw it against a wall as 
hard as he could. It was smashed to pieces. We were absolutely horrified! 
There was not a sound in the room. You could have heard the proverbial 
pin drop, had someone dared to drop one. Quietly he asked, 'Now what is 
the clock worth?' We were nonplussed. What was the answer? 

Quietly Larry said, 'Function! The clock does something. Its value is deter
mined by what it does. Its value is not related to its cost of manufacture.' 

For forty students, that smashed clock represented a new understanding 
of the concept of value and a new beginning for each of us as we became 
better acquainted with the precepts of Value Analysis during the next three 
weeks. Three decades later that smashed clock remains perfectly vivid in 
my memory and helped to etch indelibly in my mind as in the minds of 
thousands of others, the meaning of value. (O'Brien, 1976, pp. 25-6) 

Miles expanded on the function approach between 1947 and 1952 and 
combined a series of steps and techniques into one procedure which was 
called Value Analysis (VA). Value analysis initially expanded beyond the Gen
eral Electric Company when a representative of the US Navy, who had 
attended a value analysis workshop at General Electric, recommended that 
the procedure should be applied in the Navy Bureau of Ships. This recommen
dation was accepted and the Navy Bureau of Ships initiated their value 
program in 1954. While General Electric had been applying this value analysis 
procedure retrospectively on existing products, the Navy took a more proac
tive approach and started using the procedure during the design or engineer
ing stages. Thus emerged the name of 'Value Engineering' (VE) to describe the 
procedure applied during design stages. Over time the use of VE spread to 
other divisions of the Department of Defense and via incentive clauses to 
their suppliers and contractors from private industry. 

The combined growth in VE practice through different government agen
cies and private industry led to the establishment of the Society of American 
Value Engineers (SAVE) in 1958, a professional body formed to foster VE. 

VE first entered the construction industry in the early 1960s when VE 
incentive provisions were included in construction contracts. These provisions 
would encourage contractors to suggest alternatives that would reduce a 
construction project's costs without adversely impacting on its functional 
aspects. The savings from contractors' proposals were often shared between 
the owner and contractor. 

During the late 1960s and early 1970s VE began to be used during the 
design stages of construction projects by some government agencies such 
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as the Facilities Division of the National Aeronautics and Space Agency 
(NASA) and the General Services Administration (GSA). 

The application of VE during the design phases of construction has grown 
to such an extent that it is perhaps in this application that VE is now most 
often utilised in the USA. 

Over the past decade, there has been a trend toward applying value 
techniques at ever-earlier stages in a project's life cycle. To distinguish this 
activity, the term 'Value Planning' has arisen in a growing number of organisa
tions to describe more strategic-type value studies undertaken at early con
ceptual design stages. In addition, the term 'Value Management' (VM) has 
become a blanket term that covers all value techniques whether they entail 
Value Planning, Value Engineering or Value Analysis. 

The scope for the application of VM is continually expanding, and in 1994 
there were two bills under review by the US Congress that, if enacted, will 
considerably impact the utilisation of VM in the USA. The first provides Federal 
incentives to State transportation agencies employing VM. With current high
way expenditure at approximately $30 billion per annum, this could have a 
considerable impact on overall demand forVM. 

Even more significant is the bill which proposes to make VM mandatory on 
all government 'programs, projects, systems, and products comprising the 
aggregate 80% of the budget of the agency'. Under this bill, VM would not 
merely be applicable to construction expenditure but to all government 
expenditure of any nature. With annual government expenditure of over 
$1000 billion, the success of this Bill could produce an explosive demand for 
VM in the USA. 

Whether these bills are passed or not, the growth ofVM in the USA and the 
trend towards earlier, and more widespread, applications looks set to con
tinue. 

Overseas Expansion of VM 

Since the 1960s, and perhaps earlier, VM expanded beyond US borders 
throughout the world. It was particularly well received by the Japanese who 
purportedly utilise the procedure extensively in the automotive and electro
nics industries in which they have been so successful. VM is also known to be 
utilised increasingly in other Far Eastern countries such as Korea and China 
and in Asian countries such as India. There is significant application of VM in 
Australia and in Middle East countries such as Saudi Arabia and Kuwait. 

In Europe, there are established VA associations in the UK, Germany, France, 
Belgium, Italy, the Netherlands, Portugal and Spain and VA activity in Den
mark, Ireland and Greece. 

A study commissioned by SPRINT (a European community programme for 
innovation and technology transfer), published in 1992, forecast growing 
utilisation of VA throughout Europe, at about 13% per annum. In the UK, the 
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Institute of Value Management (see Appendix 2, p. 221 for address) succeeded 
the Value Engineering Association which had been established in 1966. 

VA and VM are used in the UK by electronics, general engineering, aero
space, automotive, construction and increasingly by service industries. The 
application of VM in construction appears to have commenced during the 
early 1980s and has seen significant growth over recent years with public 
authorities, as well as organisations from private industry, instigating VM activ
ities in connection with their construction programmes. 

As in the USA, there appears to be increasing activity in the earlierVP areas 
as well as the in more traditional VE activities, and it seems that this trend is 
likely to continue as the more general use of VM expands. 

VM has been successfully applied on all types of construction, from build
ings to offshore oil and gas platforms, and for all types of clients from private 
industry to governmental organisations. 

1.3 Key Terms 

The approach taken when usingVM techniques differs according to the stage 
of the project life cycle at which it is applied. It is thus useful to differentiate 
between the types of approach appropriate to each stage by defining them 
with different terms. 

At the time of this writing there are no universally accepted definitions, and 
a number of different definitions have arisen to describe the same approach 
or stage of application. While it is not essential to adhere to a common 
terminology, conflicting terms for the same activity can sometimes cause 
confusion. A fairly common practice has been to describe early strategic 
applications of value techniques as VM studies as opposed to later tactical 
applications which are described as VE studies. This may cause confusion as 
the term 'VM' is also applied as a broad, higher order, description which 
encompasses all value techniques, whether applied at the strategic or tactical 
level. 

In order to prevent the possibility of such confusion, we have used the 
terminologies which have developed as described in the foregoing section 
on the background of VM and which have been applied both in the UK and 
USA.These terminologies, which are described below, are adhered to through
out the book. 

Value Management (VM) is the title given to the full range of value techni
ques available. It is a higher order title and is not linked to a particular project 
stage at which value techniques may be applied. 

Value Planning (VP) is the title given to value techniques applied during the 
'planning' phases of a project. Thus, VP studies are those conducted during the 
Briefing or Sketch Plan stages of the Royal Institute of British Architects (RIBA) 
plan of work. This term may be further subdivided to include Strategic VP 
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which is a term that can be applied to the earliest business strategy-type 
study applied during, or prior to, the feasibility stage of the RIBA plan of work 
when alternatives to a built solution will be considered. For those readers who 
have come across the use of the term VM to describe these early studies, 
Strategic VP and VP studies are the equivalent of studies that are frequently 
denoted as VM1 and VM2. 

Value Engineering (VE) is the title given to value techniques applied during 
the design or 'engineering' phases of a project. Thus, VE studies are those 
conducted during the early part of the Working Drawings stage of the RIBA 
plan of work. Where subcontracts include an element of design, smaller scale 
VE activities may also occur during the Construction stage. 

Value Analysis (VA) is the title given to value techniques applied retrospec
tively to completed projects to 'analyse' or audit the project's performance. 
Thus, VA studies are those conducted during the post-construction period 
and may be a part of a Post-Occupancy Evaluation exercise. In addition, the 
term VA may be applied to the analysis of non-construction related proce
dures and processes, such as studies of organisational structure, or procure
ment procedures, etc. 

The different stages of the RIBA plan of work at which the various studies 
are undertaken are indicated in Working Document 1.1. 

1.4 Book Outline and Intent 

The basic intent of this book is to provide practical guidance with regard to 
the application of the VM methodology. The book goes beyond merely 
describing the theory of VM in order to explain how the methodology can 
be productively used in practice. It is hoped that the practical advice con
tained in its chapters will assist readers, who are involved with establishingVM 
activities within their organisations, to do so effectively. It is also aimed at 
assisting all those who may become involved with VM to participate more 
productively by giving them a greater appreciation of the basics of VM, and 
how it relates to other construction activities. 

The readership audience targeted may thus be split into two main cate
gories: 

• Those from private and public organisations involved with, or interested 
in, establishing VM within their organisation 

• Students and practitioners from the various disciplines, such as Archi
tects, Engineers, Cost Consultants and so on, who may become involved 
in VM activities. 

Rather than providing equal coverage to all topics, we have emphasised the 
basics of VM in this book. We have thus concentrated on the application of 
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the later VP and VE studies in Part II describing the VM process, Since the 
majority of readers will be involved with these types of studies. In addition, the 
methodology applied in such studies forms the basis for that which is applied 
during earlier Strategic VP studies, and it is important to understand these 
basics before moving on to the more advanced applications of VM associated 
with Strategic VP studies. 

In terms of structure, the book is split into four parts. 
Part I provides an introduction and overview of VM which is intended to 

place the methodology in context. 
Part II provides a detailed description of the practical activities involved in 

the VM process and forms, in essence, the core of the book. As explained 
above, this section describes the VM methodology applied during later VP and 
VE, studies as opposed to that applied to early Strategic VP studies. The term 
'VM' used in the context of this part of the book should be read to mean 
either VP or VE. 

Part III covers other issues involved with VM. Chapter 10 describes the 
practical issues involved with establishing and running a VM programme. 
Chapter 11 describes how Strategic VP studies differ from those described in 
Part II as well as describing how VM relates to other project management 
activities. Lastly Chapter 12 provides contact details for professional VM 
bodies and describes typical VM training activities. 

Finally Part IV provides full Case Studies of VP and VE exercises for various 
project types. While practical examples associated with a wide variety of 
projects are interspersed throughout the book, the Case Studies in Part IV 
provide comprehensive examples which cover all stages of the VM process for 
each project. 



2 Overview of the VM Process 

2.1 Introduction 

This chapter serves as a broad overview of the Value Management (VM) 
process. This skeletal outline is fleshed out with more detail in subsequent 
chapters to provide a comprehensive understanding of many practical 
aspects of VM. 

This chapter may be used as an effective introduction to VM for those 
readers seeking detailed information on the practical aspects included in later 
chapters, or may merely be utilised as an executive summary for those 
desiring merely a broad overview of the process. Readers in the latter category 
may include senior management who are in a position to recommend and 
instigate new ventures such as VM within their organisations. 

The contents of this chapter cover the following five key areas: 

• What VM is, and what it is not 
• When to use VM 
• What is necessary for VM to be successful 
• How authentic VM is performed 
• Why VM is effective. 

2.2 What VM Is and What It Is Not 

Most people involved in construction work believe they know what VM is. 
Generally, they apply the term to any methodology used to seek ways to 
reduce costs. While VM does usually result in cost reduction, it is very different 
from all other cost reduction techniques applied to construction projects. 
Others believe VM is something that designers routinely do during design 
development process. This belief is equally false. 

Definition of True VM 

VM may be defined as: 

A systematic, multi-disciplinary effort directed toward analysing the func
tions of projects for the purpose of achieving the best value at the lowest 
overall life cycle project cost. 

11 
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This definition contains five key words and/or phrases. The following expla
nation of these five points will serve to provide a better understanding of how 
true VM is distinguished from simple cost reduction activities. 

The application of VM involves a very systematic process which is known as 
the job plan. It has a definite beginning and a definite end. In that respect it 
differs from simple cost reduction exercises, which are normally informal and 
very unstructured. 

A VM study is a multi-disciplinary effort. It involves bringing together as a 
team, a group of individuals who collectively are able to authoritatively 
analyse all aspects of the project under study. They work together as a group 
under the direction of a Value Management Team Coordinator (VMTc) who 
leads them through the VM job plan. During this process, each member of the 
team is encouraged to participate in discussions, not just in their own areas of 
expertise, but in every area being studied. By working together as a team, the 
individuals support each other. Virtually every project involves the blending 
together of various disciplines since no one individual is expert in every area 
involved in a construction project. However, many of these areas overlap with 
one another. A decision made in one discipline can have a profound impact 
on another. In a typical cost cutting exercise each discipline often conducts its 
own independent review and many times the impact of their proposals on 
other disciplines is not adequately considered. By using a multi- disciplinary 
team approach this problem is avoided. 

Another benefit derived from the multi-disciplinary approach is that some 
of the best ideas for project improvements or for cost reductions frequently 
emanate from an individual who is not of the discipline to which the idea 
relates. While that individual, on his own, would not be able to properly 
develop the idea because of his lack of expertise in that particular discipline, 
in a multi-disciplinary team approach that is not a problem. 

VM also involves analysing the functions of a project. This is an aspect of 
VM that is unique and which further distinguishes VM from other design 
review or cost reduction activities. Typically, in a cost reduction process the 
entire emphasis is on finding substitutes for various elements in a design. Thus, 
in cost reduction exercises, two questions are generally asked. The first is 
'What is it?' and the second is 'What else can we use?'. Function analysis asks 
an additional question. Before it asks what may we substitute it asks 'What 
does it do? or 'What is the function that it seeks to achieve? Only after this has 
been determined are alternative solutions sought. The following Case Example 
shows how this can help to gain a better understanding of the problem at 
hand, and how this in turn can afford better solutions. 

Case Example 

An analysis of a mousetrap demonstrates how function analysis can open 
up a broad range of alternatives that can lead to better solutions. In a typical 
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cost reduction process the review of a mousetrap's design would proceed 
immediately into alternative ways to trap mice. In a VM process, a function 
analysis would first be performed. Typically, when individuals are asked to 
define the function of a mousetrap their response is that the function is to 
catch or trap mice. However, that is not the function of a mousetrap. In or
der to determine the true function you must first ask the question Why? 
When that question is asked the answer is usually to eliminate mice. That 
is the 'real' function of a mousetrap. By determining this true function it then 
becomes clear that there is a broader scope of solutions to the problem of 
elimination of mice other than just trapping them. When asked for alterna
tive solutions a team will come up with a variety of answers which may in
clude ideas such as getting a cat, changing the environment in some way 
to make it unattractive to mice, using something like high frequency sound 
or, of course, using some form of poison. 

It can be seen that by first asking the question Why? a far broader scope of 
alternative solutions to the problem can be identified. 

The next key word in the definition is value. In a VM study, the object is not to 
reduce cost, the object is to improve value. Figure 2.1 shows that cost is just 
one element relative to value on a construction project. Two other important 
aspects are time and function or quality. In order to achieve value, which in 
Figure 2.1 is depicted as being contained within an isosceles triangle, it is 
necessary to achieve a proper balance between all of the important aspects 
which make up a project's design. 

Function 

Figure 2.1 Elements of value 
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There are three major ways to improve value by applying VM: 

• To provide for all the required project functions but at a reduced cost 
• To provide additional desirable project functions without adding to the 

cost 
• To provide additional desirable project functions while at the same time 

reducing costs. 

Although perhaps surprising to the uninitiated, the latter is the most 
common result of a VM study. In some cases VM proposals result in changes 
to design elements which, in and of themselves, represent improvements 
while also representing cost reductions. For example, the simplification of an 
item of equipment may ease use while also reducing cost. In other cases, the 
cost reductions derived from deletions or modifications that do not compro
mise project functions can then be used to provide for enhancements in 
other areas of deSign. In both cases it can be seen that it is not incongruous 
to state that VM frequently results in project enhancements while at the same 
time reducing costs. 

While the definition on p.11 stresses seeking the best value for the project, 
it is not claimed that VM will necessarily find the 'optimum' solution. Such an 
optimum would be difficult to define. However, by defining the best value as 
the goal, any movement towards that goal will represent an improvement. 
Human nature, which ultimately also determines organisational behaviour, is 
often of a 'satisficing' type. This means that once a satisfactory solution is 
found for a problem there is a tendency to forgo any further efforts aimed at 
improving that solution. VM overcomes this natural tendency by forcing us to 
consider improvements to what may already be a good and satisfactory 
solution. 

In a VM study, the focus is not just on initial capital costs. The focus is more 
correctly applied to total life cycle costs which comprise the initial costs of 
construction together with the present value of the costs associated with 
using the final facility, such as operating and maintenance costs. As the costs 
in use frequently far outweigh initial capital costs when considered over the 
life of the facility, it can be seen that life cycle costing (LeO typically represents 
a more realistic appraisal of the full cost of design solutions. This, then, is 
another aspect of VM which distinguishes it from other design review prac
tices. 

Test for Authentic VM 

A simple test can be applied in order to distinguish between authentic VM 
and services which some may describe as VM, but which are in fact nothing 
more than cost cutting exercises. For a service or activity to be characterised 
as authentic VM, there are four criteria which must be satisfied. 
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The first is that it must follow an approved VM job plan. While there are a 
variety of job plans applied by different organisations, they all broadly follow a 
standard five step job plan which is described later in this chapter. The addi
tional steps included in the other job plans merely represent subdivisions of 
some of the steps in the traditional five step job plan. The majority of authentic 
VM studies conducted apply the five step job plan, and its constituent phases 
should be clearly distinguishable for an activity to be considered as VM. 

The second criterion is that the study should involve a multi-disciplinary 
team working together in the same place at the same time, as explained 
earlier in the chapter. 

Thirdly, a VM study should be facilitated or led by a qualified Value Manage
ment Team Coordinator (VMTC), whose function it is to act as a facilitator and 
guide the multi-disciplinary team through the formal job plan. 

Besides the tangible aspects of coordinating and controlling the activities 
during the VM studies, a qualified Value Specialist is also trained in intangible 
skills such as team building. It is often these intangible aspects that can make 
the difference between the success and failure of a study. 

At the time of writing, the British Institute of Value Management (IVM) is 
currently developing a certification procedure which should help to establish 
the credentials of those purporting to offer VM services. A number of indivi
duals in the UK have gained the qualification of Certified Value Specialist 
(CVS) from the Society of American Value Engineers.While it is not necessarily 
imperative for the VMTC to be qualified as a value specialist, it is a good 
indication that authentic VM will be practised if the team leader has these 
credentials. 

Finally, and probably the most important criterion, is that in the review 
process true VM does not pursue any design changes which detract from 
the project's required or basic functions. This is generally assured through the 
formal application of function analysis techniques, which are described in 
detail later in this book. 

2.3 When to use VM 

The basic reason to use VM is because there are almost always elements 
involved in a project which contribute to poor value. The ones listed and 
explained below are by no means a complete list: virtually anyone involved 
with VM could easily add to this classification. 

Factors which Contribute to Poor Value 

1 Not enough time to do the job 
As discussed previously, one of the elements which must be in balance 
with other project aspects in order to achieve value is the programme. 
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The programme must be in balance with cost concerns and all other pro
ject concerns. Sometimes in a project a very demanding programme re
quires the design team to move forward without crossing all the t's and 
dotting all the i's. This, of course, will result in unnecessary costs and pos
sibly design errors. 

2 Habitual thinking 
We are all creatures of habit, and this does not disappear when we are 
acting in the capacity of designers. When a solution that we have used in 
the past works, we will all have a tendency to repeat the solution any 
time we encounter the same problem. However, the state of the art in 
technology is constantly changing and whilst the previously applied so
lution will work in a particular situation there might be better solutions 
that have been developed. When a VM team hears something like 'I've 
always done it this way' they will immediately be alerted to the fact that 
there is a potential problem. What the team must be attuned to is 
whether or not the individual making such a statement has many years 
of experience or, in fact, one year of experience many times over. 

3 Poor communications 
Determining project requirements at the onset of the design effort is a 
long, arduous and tedious task which is fraught with opportunities for 
misinterpretation and miscommunication. If a member of the design team 
misunderstands a requirement described by a user he can make errors in 
achieving what it is that the user really wants. 

4 Lack of coordination between the designer and operations' personnel 
This, unfortunately, is a very common problem. While a client will usually 
assign an individual to act in a liaisonary capacity with the design team, it 
is not always the case that that individual will be a good representative of 
the people who will have to operate the facility after it is completed. 

5 Outdated standards or specifications 
Again, this is a rather frequent problem. Most organizations do not have 
the capacity to continuously update their standards and specifications 
and, thus, they can easily become outdated. Design solutions that were 
reasonable and practical five or ten years ago could easily be extremely 
inefficient and ineffective in the current design environment. 

6 Absence of state of the art technology 
New products and design tools are constantly appearing in the market. It 
is virtually impossible for all members of the design team to keep up to 
the minute in their respective disciplines. A VM team which contains in
dependent members will have a different group of experts who will also 
have their own shortcomings, but it would be unusual for both indivi
duals in a particular area of expertise to have the same deficiencies. 

7 Honest false beliefs 
It is not infrequent for an individual who is part of the design team to 
follow a particular course in his design effort because he thought it was 
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necessary to achieve a particular requirement which, in fact, is not re
quired at all. 

8 Prejudicial thinking 
A typical example of this is the situation when a member of the design 
group tried something in the past and it did not work, and, therefore, has 
never tried it again. However, it is very possible that the reasons why that 
particular design solution did not work in the past was due to a set of 
circumstances that does not exist in the current design problem. 

9 Lack of needed experts 
With the continually increasing complexity of technology a very wide 
variety of expertise is required on many different types of projects. Some
times a design team must address this problem by using an individual 
from the group who is an expert in one area and is only partially familiar 
in another area to handle that other area. The usual practice in a situation 
like this is to deal with the problem by over-designing. 

10 Unnecessarily restrictive design criteria 
A typical example of this is where temperature and humidity regimes 
may be unduly narrow for no particular reason. If such criteria are not 
questioned by the designers these restrictions may impose unnecessary 
cost. 

11 Scope of changes for missing items 
At an advanced stage of design, or during construction, if it is found that 
a required element is missing from the project it is very expensive to add 
that item and, thus, contributes to poor value. 

12 Lack of needed information 
When required information is not available to a design team they have to 
continue the design process by working around the element requiring 
the missing information. This can lead to the inclusion of unnecessary 
cost items which are included simply to take care of the unknown. 

Type of Projects that Benefit Most from VM 

There are costs associated with VM, therefore it is probably impractical to use 
it on every project. However, it is probably a good idea to apply VM if anyone 
of the following is the case on a particular project: 

1 Costly projects 
Since VM will usually result in cost savings in the order of 5-10%, or in 
many cases higher percentages, applying VM to high cost projects is al
most always cost effective. 

2 Complex projects 
A VM study affords an opportunity to get expert second opinions. When 
using VM team members who are independent from the original design 
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team for very technically complex projects, getting a second opinion is 
almost always an excellent idea. 

3 Repetitive costs 
When an organisation is involved with repetitive type construction pro
jects, those which they tend to build many times in various locations, the 
utilisation ofVM is usually very cost effective because the cost reduction 
ideas can be incorporated in each of the later projects of the same type. 

4 Unique projects with few precedents or with new technology elements 
This is a very similar situation to complex projects. Again, the benefit of 
VM is in achieving an expert second opinion when independent team 
members are included. 

5 Projects with very restricted construction budgets 
With projects of this type it is imperative to achieve maximum value for 
money. Since, by definition, VM seeks to achieve the elimination of unne
cessary costs, its application on projects with tight budgets is usually a 
very good idea. 

6 Projects with compressed design programmes 
The old saying 'haste makes waste' is especially true with regard to con
struction projects. Whilst VM is an added requirement which can have a 
tendency to add to a project's programme, this time can be minimised if 
the VM activity is properly coordinated with the design programme. 

7 High visibility projects 
This situation applies particularly to government sponsored or environ
mentally sensitive construction projects. If errors or problems develop on 
a project they tend to be seized upon by the media and used to embar
rass the officials involved. Again, because VM provides an opportunity to 
obtain expert second opinions it is a very effective tool for avoiding pro
blems of this nature. 

Selecting the Optimum Projects for Study 

For organisations with large construction programmes, which include a large 
number of projects, a form of analysis is necessary to determine which 
projects in the programme should be selected for VM. VM employs an analy
tical technique which is derived from Paretos Law of Maldistribution which 
states that it can usually be assumed that one can find 80% of all costs in just 
20% of the items involved. If this is applied to analyse an organization's 
capital construction programme it can provide effective criteria for selecting 
those projects which offer the greatest opportunity for the benefit which VM 
offers. The charts shown in Figure 2.2 demonstrate how this technique was 
applied in the New York City construction programme. Figure 2.2 shows that 
the City's capital programme over a four year period included over almost 
5000 individual capital projects with a total cost of approximately $19 billion. 
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(FY92-FY95 Capital Commitment Plan) 

4,813 
Total projects 

100/0 

150/0 

850/0 

$19,281 ,948,00 
Total dollars 

100/0 of all projects = 85% of all dollars 

500 projects = $16,467,534,000 
(Projects over $15,000,000) 

* Based on eligible projects - excludes lump sum lines 

Figure 2.2 Using Pareto's Law to select projects: New York City VM programme, 
1992-95 
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In a computer analysis it was determined that 10% of the projects (or 
approximately 500 projects) contained 85% of the dollar value in the capital 
programme, i.e. $16.5 billion. The City was thus able to select those projects 
which would be the best candidates for VM review by focusing on just those 
500 projects. 

Use of VM even when Problems are not Evident 

Cost reduction exercises are only employed once budgetary problems have 
become evident. Even typical cost management techniques such as cost 
planning may not be as keenly focused where projects are running smoothly 
as when cost overruns are forecast. 

VM, however, affords an opportunity to reduce costs and improve the 
project even if there are no obvious problems. It overcomes the potentially 
wasteful attitude common to many that 'if it ain't broke, don't fix it'. Even 
when there is no cost problem there is no harm in eliminating unnecessary 
cost anyway and releasing those funds for either project enhancements or 
other capital projects. VM can also be used to intervene at strategic milestone 
points to make sure that a project is staying on track with respect to cost, time 
and quality or functional requirements. 

VM and Traditional Cost Management 

It should be understood that even when effective traditional cost manage
ment is being used on a project, such as is the case when quantity surveyors 
(QSs) have been employed to manage project costs, using VM is still an 
excellent idea because the two activities are completely synergistic. A QS 
provides ongoing day to day cost management while a VM team review 
provides detailed, expert, in depth analysis at milestone points. One does 
not replace the other: the VM team can provide a menu of cost reduction 
proposals and, after the VM team leaves the scene, the QS can make sure that 
the VM proposals are in fact implemented in the design. Rather than replace 
each other, the two activities supplement each other. 

2.4 What Is Necessary For VM To Be Successful? 

VM programmes have a checquered history. For the most part, VM pro
grammes are successful in that they produce desired results. On the other 
hand, some programmes never really get off the ground. The difference 
between the two is that the successful programmes are given the elements 
that they need to be successful while the unsuccessful programmes die off 
because they are never given the support elements needed. 
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The single most critical element in a VM programme is top level support. 
Adding VM to a design process is a new departure from the traditional way of 
doing things. As with most new departures, it represents change and people 
tend to resist change. In order to get VM off to a good start, this natural opposit
ion must be overcome. The only way that this is possible is if top level manage
ment clearly indicates that they fully support the VM programme, wish it to be 
successful and require their staff to cooperate fully with this new venture. 

The next consideration relates to where to locate the VM activity within the 
parent organisation. In order for VM to be effective it must be independent of 
the design department since it should not be subject to any particular bias. 
This is virtually impossible if the VM staff reports to the unit which is respon
sible for design because, in effect, this puts the VM staff in the position of 
having to critique the work completed by their superiors. IdeallyVM should be 
located in a unit that is responsible for projects from an overall perspective. 
The unit should be concerned about achieving all the important aspects of a 
project. Primarily this would mean that they would be concerned with not 
just cost but also time, as well as project quality or scope. 

The next need is for resources. These take two forms. There must be an 
allocation of resources for the necessary fees for consultants, and, there must 
also be an allocation of resources for the in-house management activities that 
are necessary in order to keep the VM process moving along. 

Finally, management of the VM activities should not be totally controlled by 
anyone unit in an organization. Others who will be affected by the decisions 
resulting from VM reviews should participate in the planning activities, the 
actual workshops, as well as the decision process relative to the proposals 
which come out of the VM studies. The group of individuals should include 
someone responsible for cost management, someone from design and a 
representative from the unit that will be required to operate the facility once 
it is completed. 

2.5 How Authentic VM is Performed 

Approaches to VM 

There are four basic approaches, and permutations on those approaches, by 
which VM can be implemented. They are: 

1 An in-house programme in which all of the team members as well as the 
VMTC are employees of the organisation 

2 In-house team members and an external VMTC or facilitator 
3 In-house team members supplemented by experts who cannot 

be provided by the in-house organization as well as an external VMTC 
or facilitator 
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4 A predominantly external group of individuals to conduct the VM study. 
The grou p would consist of all of the members of the VM team as well as 
the VMTC or facilitator together with some in-house representation. 

Each of the approaches may be appropriate in different circumstances. In 
general, VM studies undertaken in the UK tend to favour approach 3 in which 
predominantly in-house teams are used, whereas in the USA approach 4, 
whereby the team is predominantly external, is most commonly applied. The 
basic trade off between the two approaches is between the ease of imple
mentation encouraged by in-house and project team participation and the 
objectivity gained through the participation of external VM team members. 
This is explained in further detail in Chapter 3. 

The VM Procedure 

The systematic procedure applied during a VM study, whether a VP or VE 
study, encompasses the three distinct phases of Pre-study, Workshop or Study, 
and Post-study activities, which are now described in turn. 

Pre-study phase The primary concerns of the Pre-study phase are that all 
parties are well coordinated and that there is ample information available for 
review during the VM Study. 

Generally an orientation meeting is held between the Value Specialists and 
relevant client and/or design team representatives to establish the logistics for 
the study and to inform the Value Specialists of project issues and constraints 
so that the study may be properly targeted. In addition to compiling informa
tion such as design drawings, geotechnical surveys, client brief, etc. the Value 
Specialist will translate any cost estimate information available into easily 
understood cost models. During the study these cost models can be used to 
focus on high cost areas. 

Study or workshop phase During this phase the multi-disciplinary team is 
mobilised to conduct the VM study following the procedure set down in the 
five step job plan subsequently described. 

The team structure is tailored to suit the particular project type, but generally 
includes a VMTC (qualified Value Specialist or equivalent), relevant design 
professionals such as architect, mechanical, electrical, structural and other 
engineers, operations experts, quantity surveyor/cost engineer and client and 
user representatives. Where constructability and sequencing issues are of con-
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cern a construction manager may also participate. The optimal team size is 
generally recognised to be between six and twelve members; overly large 
teams should be avoided. Standard industry practice in the USA is to utilise 
teams that are independent of the design team, although in the UK there is a 
tendency to favour the use of the design team to undertake the study. 

The duration of the study depends on the nature and size of the project 
and the stage at which the study is conducted. Studies are generally of three 
to six days duration, but may be divided into parts and extend to a number of 
weeks if the project is large and/or complex, or if it is simply impractical to 
start and finish without interruption. 

The five step job plan comprises the following: 

• Information phase 
• Creative phase 
• Evaluation phase 
• Development phase 
• Presentation phase. 

Information phase The objective of this phase is to establish a good under
standing of the project, its design and operation, the function(s) of the project 
itself, and its constituent elements, and to determine areas with the greatest 
potential for savings and needed improvements. 

To that end, the workshop generally starts with an overview of the activities 
which will occur during the VM process by the Value Specialist. This will be 
followed by design presentations from the design team. These activities are 
followed by the function analysis part of the Information phase. Function 
analysis is intended to assure that every VM team member fully understands 
all of the project's functional requirements, not just his or her own area of 
specialty - first by examining the total project and then each of its compo
nent elements, to identify their basic and secondary functions. 

Creative phase This phase can include any of various creativity/motivational 
techniques to generate alternative ideas to achieve the same basic function(s) 
at lower costs or to achieve necessary improvements. The most often used 
method is the brainstorming technique, which consists of the VM team gen
erating and recording a large number of ideas without evaluation. (Idea 
evaluation is performed in the Evaluation phase.) The entire VM team partici
pates in this session, so that ideas covering all disciplines are generated, even 
by participants in areas other than their own discipline. 

The aim is to obtain quantity and association of ideas, to eliminate blocks 
that thwart creative thinking, and to allow a free flow of ideas. 
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Evaluation phase Various evaluation methods may be used during this phase 
to analyse and highlight the best ideas generated during the Creative phase. 
Since there are usually time constraints on the number of ideas that can be 
properly developed, it is important that only the best ideas are selected. These 
ideas are evaluated, both on economic and non-economic criteria such as 
aesthetics, environmental impact, etc. 

Development phase The ideas for alternatives selected during the Evalua
tion phase are now developed into fully detailed proposals which generally 
comprise: 

• Descriptions of both the original and the proposed revised design 
• A narrative on the advantages and disadvantages of each proposal 
• Initial and life cycle cost consequences of the proposals 
• Detailed technical calculations, sketches, etc. which are necessary to 

fully describe the VM proposal. 

Proposals must be detailed and avoid ambiguity otherwise they may be 
rejected with little consideration by decision makers. The process of develop
ing detailed proposals also forces team members to consider all the ramifica
tions of their ideas. If, during this consideration, it becomes apparent that any 
advantages are outweighed by disadvantages, the proposal is dropped. 

Presentation phase Generally, on the last day of the study a presentation of 
the refined and developed proposals will be made to decision makers and 
other interested parties. The proposals generated by the VM team will be 
summarised and the life cycle cost savings presented. The VM team members 
will present the rationale behind each of the recommendations presented. 
Draft copies of summaries of the proposals may be handed over so that 
decision makers can immediately commence evaluation of the recommen
dations. 

Post-study phase Within five to ten working days a preliminary VM report 
may be submitted which will contain all the detailed proposals and summa
ries, narratives on the VM process and so on. Concurrently with the report 
preparation, and for a period after its issuance, decision makers will consider 
the recommendations from the VM team. 

Following an appropriate period for review, an implementation meeting 
should be held to determine whether proposals are to be accepted or 
rejected, and to establish subsequent actions. 
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Timing of Studies 

VM Studies are generally timed so that they coincide with the end of a 
particular design phase. In this way, the study can occur concurrently with 
other reviews undertaken at those stages and thus minimise disruption and 
abortive design costs. 

In general terms, the earlier in the design process that the study is under
taken the higher the cost reduction potential and the lower the abortive 
design costs and costs of implementation, as shown in Figure 2.3. 

Ideally a VM programme for a project will include a combination of VP and 
VE studies. 

A short VP study may occur at the end of the Briefing stage to review 
overall project requirements. It is perhaps more common to conduct a VP 
study during the Sketch Plans phase, when the basic early design becomes 
available for review. 

The VP Study is intended to review 'what' is to be built to satisfy the client's 
requirements. As it is conducted during the early stage of the project, broad 
aspects of the project may be challenged and altered without excessive 
abortive design costs. It is the VP study that normally achieves the best VM 
results. 

A VE study will normally be conducted when all aspects of the design are 
defined, i.e. during the Detail Design stage. If the project is large, further VE 
studies may also be conducted. 

The VE study is intended to review 'how' the client's requirements are met. 
It involves a more detailed review of the components of the project to 
determine whether the design of various elements may be improved. While 
the results are not normally as highly rewarding as a VP study, the savings and 
improvements achieved can still be very significant. An approximate guideline 
target is for 5% or more cost savings without compromising direct project 
functions. 

Finally, minor VE studies may be undertaken during construction by, or 
with, trade contractors and sub contractors with a design element in their 
contract and a VA study may be conducted for Post-Occupancy Evaluation 
purposes. These latter types of VM studies are, however, relatively uncommon. 

2.6 Why VM is Effective 

Figure 2.4 shows how the cost of VM is minimal compared to the cost of a 
construction project. Generally it can be expected that the cost of VM will be 
considerably less than 1 % of the total construction project cost. Since it can 
be expected that a fairly well administered VM programme should yield cost 
reductions in the order of 5-10% of construction projects, it can be seen that 
VM literally pays for itself. 
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Figure 2.4 Cost of VM versus project costs 
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Despite being a relatively small investment compared to its potential 
return, VM, to some degree, helps to address the imbalance between the 
amount of expenditure on design at various stages relative to the amount of 
final cost of the project determined by that stage in design. Figure 2.5 shows 
clearly that there is relatively low expenditure on early design when most of 
the final cost of the project is committed, while there is greater expenditure 
during later design stages when the final cost has largely been established by 
prior decisions. 
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Figure 2.5 Imbalance between timing of design expenditure versus time at which 
project costs are committed by the design 
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Benefits of VM 

Of course, the main reason for VM is that it results in many benefits to a 
project. The following provides a very brief list of such benefits: 

1 Provides a forum for all concerned parties in a project development 
2 Provides an authoritative review of the entire project, not just a few ele

ments 
3 Identifies project constraints, issues and problems which might not other

wise have been identified 
4 Deals with life cycle, not just initial, costs 
5 Usually results in remedying project deficiencies and omissions and 

superfluous items 
6 Identifies and removes unnecessary costs 
7 Provides a means to identify and incorporate project enhancements 
8 Crystallises an organisation's brief or project priorities 
9 Provides management with the information it needs to make informed 

decisions 
10 Permits a large return on a minimal investment. 



PART II 

Activities Involved in VM 



3 Pre-study Phase 

3.1 Introduction 

The man who is prepared, has his battle half fought. (Don Quixote) 

The main objective of the Pre-study phase is to ensure that all parties are well 
coordinated, that the study is properly targeted and that there is sufficient 
pertinent information available for the actual study. 

Distinct activities that occur during this phase include: 

• Orientation meeting 
• Finalising the team structure 
• Selecting the team members 
• Deciding on study duration 
• Determining study location and conditions 
• Gathering information 
• Site visit 
• Cost estimate verification 
• Preparation of models and effiCiency data. 

These activities are each described in this chapter. 

3.2 Orientation Meeting 

It is always useful to have an orientation meeting a week or two prior to the 
study. The meeting would normally be attended by the VMTC, one or two key 
VM team members, client representatives and design team representatives. 
The purpose is to establish a preliminary understanding of the project and the 
client's objectives, so that information required for the study can be assessed 
and study logistics arranged. The meeting also serves as an occasion when the 
VMTC can get to know the constraints under which the design has been 
produced and discover the boundaries, political or otherwise, for the scope of 
the study. 

Discussion may include strategic matters such as team structure, duration 
of the study and participation by client and design team representatives, as 
well as practical considerations such as dates for the study, accommodation, 
and the like. After the VMTC understands these major issues he may then 
draw up a list of information required from various parties for the study. 

33 
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3.3 Selecting the Team Structure 

The correct team structure is critical to the success of a VM study. When 
structuring a team one must be careful to strike a balance between the 
need for participants that represent various areas of expertise and a prefer
ence for maintaining an optimum team size. 

Generally teams should contain between six and twelve full time partici
pants to maintain optimum productivity. When teams increase beyond this 
magnitude there can be several negative consequences. First, the team can 
become relatively difficult to control. While some segments of the VM job 
plan, such as the creative phase, appear on the surface to be fairly free 
flowing, the VMTC often has to exercise control. This may merely be to orient 
the team down a more fruitful path of review or to avoid spending too much 
time discussing a particular issue. On these and many other occasions that 
would require control, the VMTC's task becomes considerably more difficult 
when the team swells beyond twelve members. 

Secondly, large teams tend to inhibit some members and thus may hinder 
full team participation. There is an almost innate fear of public speaking in 
most of us. While a VMTC's role is to overcome this fear and intentionally 
involve all participants, this task also becomes more difficult with larger 
groups. 

A tendency is for a few of the more confident team members to dominate 
discussions whilst more timid members become increasingly shy and less 
participative. As a key element of VM is to obtain multi-disciplinary perspec
tives, such domination of discussions is obviously harmful. 

Finally, there is an intangible impact that is difficult to measure, but relates 
to team size. That impact is on team spirit and securing good rapport. It is 
somewhat easier for the motivating phenomenon of 'esprit de corps' to 
blossom in a smaller team. This team spirit becomes a key ingredient of 
maintaining enthusiasm and thus productivity during the study. 

On particularly large or complex projects, it may be advantageous to have 
more than twelve members. In this event, the problems described above can 
be mitigated by involving more than one VMTC and by splitting the team into 
a number of smaller groups. These smaller groups will work on their own with 
a dedicated VMTC for the majority of the study period, but will interact at 
crucial points during the VM process. 

Within the practical limitations of size, each VM team is structured to suit a 
particular project. As it is unlikely that any two projects will be the same, due 
to the complex nature of construction, it is very important to assess the needs 
of each individual study when structuring the VM team. 

As described previously, one of the key reasons for the success of VM is the 
concurrent multi-disciplinary involvement for a discrete period of time. 
Beyond the different design and construction diSciplines, however, other roles 
may be equally essential. These other roles may include personnel responsible 
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for maintenance of the completed project, user representatives and various 
experts. 

Maintenance personnel often provide input from their practical experience 
that is not perceived by designers. An example of this was on a school 
construction project in a major city where the designers had included granite 
as a finish for a portion of the building's external facade. Here the mainte
nance representative pointed out that they often suffered from graffiti at 
schools and the common response by maintenance staff was to paint over 
it. To use granite in the location suggested would thus be a rather expensive 
waste. 

User representatives can also playa very important role. In particular, they 
are able to assist the team to understand the operations that are to be 
conducted in or by a construction project. This understanding helps the 
team to focus on fertile areas for study. These members, often generate useful 
ideas even when they are not necessarily construction oriented. Sometimes 
people who are relatively naive about construction processes can come up 
with ideas that are not seen by the representatives of various disciplines as 
they are unhindered by preconceived notions of how something should be 
done. For such members it is all right to question most things without appear
ing stupid in front of the team. 

In addition, client representatives often have valuable background knowl
edge that is not available to team members. This knowledge may spark useful 
proposals which would not otherwise have been considered. A good Case 
Example of this comes from a VM study on a zoo project. 

Case Example 

The zoo in question required that their animals be accommodated in exhi
bits which established an environment similar to their natural habitat. One 
exhibit in the project was required to show a predator/prey situation. To pro
tect the prey there was a non-visible barrier between the two types of ani
mals. 

The proposed animals for the exhibit were pumas and mountain sheep. 
These animals come from a mountainous habitat and, thus, the design for 
the exhibit called for a large quantity of artificial rock which was very expen
sive. 

The VM team included an executive level client representative who was, 
himself, a well recognized zoological expert. During the VM workshop this 
expert suggested that the animals in the predator/prey exhibit could be 
changed from pumas and mountain sheep to prairie dogs and coyotes. 
Since the latter'S natural habitat is desert, the proposed change enabled 
sand to be exchanged for the expensive artificial rock. This generated signif
icant cost savings. The proposal also had an added benefit in that the prairie 
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dogs and coyotes were much livelier than the pumas and mountain sheep 
which provided a much more interesting exhibit. 

Even on relatively straightforward projects it can also be very useful to 
include an independent operations expert on the team. Again, this member 
may be relatively naive about construction but may offer useful insight into 
the operations to be served which can result in ideas that would not have 
been derived from other construction related members alone. In the following 
Case Example, on a library project, an expert who actually ran a library was 
included in the team. 

Case Example 

This expert was a prominent consultant in that field. On this project consid
erable cost had been caused by a requirement to design the library to en
able easy future expansion. However, the library operations expert was 
able to question this requirement on the basis of his knowledge of the im
pact of advances in information technology on future space requirements 
within libraries. He contended that in the future more and more information 
would be stored on and accessed from electronic media which required less 
space than the traditional 'hard' text of books and magazines. In addition, 
he envisaged that a growing number of future users would access library in
formation externally using 'on-line' computer links and would thus not need 
to physically enter the library building. Both of these factors pointed towards 
a significant reduction in, if not elimination of, future expansion needs. 

The various design disciplines comprise the core of the VM team. In the 
case of studies following the traditional route of using external VM teams the 
representatives of each of the disciplines should be of high calibre and be of 
at least equal professional standing with their peers on the project design 
team. Fairly senior staff are therefore preferred although these staff should be 
technically oriented and not managerial. 

The actual design disciplines required will depend to a large extent on the 
nature of the project. Thus, for a building-type project a typical team, at 
minimum, would include an architect and structural, mechanical, and elec
trical engineers. Other project types would, however, require a different set of 
disciplines - a railway project, for example, would require civil, track, signals, 
and electrification engineers. 

It is these core design discipline members who provide the predominant 
technical input into the study. While each represents a different field of 
expertise they are encouraged to participate in examining disciplines other 
than their own. This full participation produces a greater breadth of ideas from 
many different perspectives. It is not unusual for some of the best proposals to 
come from members on elements of the design outside their particular 
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sphere of expertise. For example, when studying the infrastructure of a large 
research facility project, it was an electrical engineer who came up with the 
idea of reducing the originally designed two-way roadway to a one-way 
system. 

In addition to the benefits of a broader set of perspectives, the fact that all 
the different disciplines are physically located together at the same time 
means that the implications of a decision by one discipline on another are 
immediately understood. Thus, if an architectural proposal is put forward there 
can be immediate identification of the corresponding mechanical, electrical 
or structural implications of that proposal from the members representing 
those disciplines. 

Besides the design disciplines, various other construction disciplines may 
be included on the team. It is recommended that a quantity surveyor or cost 
engineer be included on the team to ensure the correct evaluation of the cost 
consequences of the various proposals. As will be explained in more detail 
later in the book, it is important for the cost estimates of proposals to be 
realistic and to consider all related cost issues. If the estimates are not cor
rectly prepared, then decision makers may be misled. Even if the fault in the 
estimate is discovered during the review of the proposals and does not, 
therefore, induce an incorrect decision, its discovery will detract from con
fidence in other proposals. 

Another construction discipline that is less commonly required on a VM 
team is a construction manager. Generally, the construction manager's input 
will be related largely to constructability and site operations issues, which may 
have significant impact on project costs. 

The structure of the team will vary according to the timing of the VM study, 
as well as the project type and circumstances. Early VP studies may require 
different types of disciplinary input to later VE studies. There are several 
reasons for this. Perhaps the most important reason is that early VP studies 
tend to concentrate on broader, more strategic issues than later VE studies. 
Consequently, the team should have members with strategic expertise rather 
than technical expertise per se. Thus, when reviewing a retail project, a retail 
marketing consultant will be of more value during a VP study than a mechan
ical engineer, whereas during a later VE study the reverse might be the case. 

Another reason is that the design of some elements, for example the 
mechanical systems in a building project, occurs somewhat later than the 
design of broad architectural elements. Whilst it would be worth having 
architectural input on broad issues relating to the design, there may be little 
for a mechanical engineer to productively contribute at such an early stage. 

Finally, the team should always have a qualified VMTC to lead the team 
through the VM process and control the study. The VMTC plays many key 
roles. It is the VMTC who must fully understand both the tangible and 
intangible aspects of VM and who must apply this knowledge to direct the 
team towards optimum results. The roles and duties of the VMTC are 
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described in the various chapters dealing with the job plan phases to which 
they relate. 

The following Case Example describes the manner in which a VM team is 
structured. 

Case Example 

The foliowingVM team was structured in connection with a project that 
comprised the foundations for a major railway station with a multi- building 
commercial overbuild. 

• VMTC (a qualified Value Specialist) 
• Geotechnical/Hydrotechnical engineer 
• Civil engineer 
• Structural engineer 
• Railroad/Railway operations engineer 
• Environmental expert 
• Construction manager 
• Estimator. 

The commercial overbuild comprised over a quarter of a million square 
metres of hotel and office accommodation above the railway station. The 
site for the railway station was in a marshy location and was traversed by 
an existing railway line that had to continue operating during construction. 
The reasoning behind the selection of each of the team members was as fol
lows: 

• The VMTC was to provide the necessary team management and pre
and post-workshop organisation to ensure effective results 

• As the project mainly entailed foundations work, a geotechnical engi
neer was needed; the particular engineer chosen for this role also had 
hydrotechnical engineering expertise; this added expertise was espe
cially useful considering that marshy conditions were part of the site 
problems 

• The civil engineer was included to provide expertise regarding aspects 
such as site development, site utilities and track design implications. 

• A structural engineer was deemed necessary to analyse and evaluate 
the various loadings on the foundations caused by the buildings above 

• As the railway traversing the site had to continue operating during 
construction a rail operations expert was added to review aspects 
such as safety, access, staging, disruption to railway operations, and 
so on 

• An environmental expert was incorporated to identify and alert the 
team to any implications such as drainage displacement that might 
impact on the sensitive nature of the marshy environment 
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• Finally, a construction manager was included to provide advice regard
ing constructability issues and an estimator was needed to ensure 
realistic cost estimates of the various proposals that would result from 
the study. 

The team was thus tailored to meet the very specific needs of the project. 
Various team structures pertinent to other project types are shown in Work
ing Document 3.1. Working Document 3.1 is not intended to provide typical 
team structures for each project type, as each project's specific needs vary 
widely. It does, however, indicate how team structures change with both 
project types and stages of study. 

Independent Team versus Original Design Team 

General professional and industry guidelines in the USA suggest that VM 
studies should generally be conducted by VM teams which are comprised of 
members who are independent of the original design team. 'External' VM 
teams are considered advantageous for a number of reasons. 

First, the use of external team members enables a fresh approach to a 
problem. The design of a construction project is a highly complex activity 
which needs the coordination of a huge amount of variables in order to 
meet the needs of a client within the parameters of applicable constraints. 
As a consequence of the complexity of construction there are a large number 
of potential design solutions available. However, once a design solution is 
selected that meets all the applicable constraints as well as clients' needs, 
there can be a subconscious switching off to further alternatives. Having 
obtained a good workable solution a designer may become subject to a 
natural human phenomenon that has been called 'single solution fixation' 
whereby it becomes extremely difficult to visualise further solutions to a 
design or problem. Such unconscious phenomena are further supported in 
the construction industry by the fact that designers are often faced with time 
restrictions due to both the pressures of fee competition as well as those of 
project programmes. As design progresses, the solution becomes more and 
more fixed in the designer's mind and each subsequent decision may be 
filtered so that it accords with earlier decisions. 

When, however, an external designer reviews the design he is not encum
bered by the same background thought processes and preconceptions and 
thus his fresh approach may result in valuable alternative solutions. 

Secondly, there is the potential problem that original design team members 
may not be wholly objective when reviewing a design that they themselves 
have generated in the first place. Certain members may have preferences and 
biases in favour of particular solutions which will stop them from announcing 
or pursuing practical alternatives. Furthermore, there may be a reluctance to 
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be seen to find fault with either their own, or their counterpart design team 
members', original design solutions. 

Thirdly, external team members and design team members are likely to have 
differing strengths and weaknesses in different areas of their respective disci
plines. Thus, the weaknesses of an original design team member in one area 
may be counterbalanced by the strengths of the external team member. In a 
similar vein to this concept is the notion that since the VM study is of a relatively 
short duration, the very best can be afforded, whereas to hire top designers for 
the whole design process may not be economically viable. Where top specia
lists are used during the VM study their role could be considered as that of 
quasi-consultants to the original design teams. Some VM programmes actually 
seek the best consultants in the world, so there may be occasions when 
consultants are actually brought in from overseas to participate in VM studies. 

Finally, it may be difficult to get the original design team to participate fully 
in the process. The attitude is often one of 'well I know the project so why 
should I waste time getting to know it during the Information phase?'. This 
attitude often causes people to switch off and become destructive influences 
that upset the momentum of the process. It is critical to maintain the integrity 
of the process, even when the original design team is used. The reason for this 
is that various phases in the job plan force the team members outside their 
normal thought processes and cause them to view various aspects of the 
project from different angles. This, plus the fact that all disciplines and inter
ested parties are available to each other during a study, always results in a 
greater perception of the project and often corrects misconceptions amongst 
even those members who claim to know all about it. 

The main problem with independent VM teams is that an adversarial 
situation may arise. The original design team has spent much hard work 
coming up with a solution and can be aggravated by an independent team 
that reviews their designs for a short period of time and suggests improve
ments.This aggravation is especially pronounced when diluted versions ofVM 
or cost reduction exercises are undertaken. With authentic VM, it is the 
VMTCs responsibility to communicate to the design team that it is not the 
intention of VM to denigrate the original design. It is rather VMs intention to 
work towards the same goal as the design team and to supplement their good 
work. In particular, the VMTC must assure that the team takes a professional 
stance and does not merely put forward proposals to 'score points' off the 
design team. Where obvious design omissions and errors are found during 
studies it is better to send a private 'professional courtesy' memo to the design 
team than to broadcast it by including reference to it in reports or commu
nications with the client. The VM team must also be aware of the subjective 
nature of aesthetics and therefore avoid the natural inclination of traditional 
cost reduction exercises to immediately downgrade aesthetic aspects. Aes
thetics are often an important function of a project and should be maintained 
where this is the case. 
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When authentic VM is applied, initial resistance by design teams is often 
overcome quickly as they become aware that the exercise is aimed at helping 
them and is not meant to abuse them. 

When VM becomes pervasive, as it is in the USA, individual designers often 
find themselves serving on both the original design team and the VM team on 
successive projects. VM team members are therefore well aware of the design 
team's position, and vice versa. This increased understanding of each role 
serves to extinguish any remaining feelings of antipathy between the teams. 

Despite the potential benefits of using external teams there is a tendency 
to utilise internal teams, comprising in-house staff and the design team, in the 
UK. While there are potential disadvantages to this approach there are advan
tages which may, on balance, outweigh them in certain circumstances. 

First the potential for adversarial resistance to proposals is eliminated. Parti
cipation by all the parties to the project ensures that they buy into the 
proposals that are generated during the study. This 'buy in' greatly eases and 
speeds the process of proposal implementation (described in Chapter 9). 

Secondly, involvement of an internal team in the VM study process has a 
major impact on communication between the various participants. This com
munication can uncover discrepancies between design team and client per
ceptions and lead to a greater understanding of each project participant's 
role. This understanding can playa positive role in team building which will 
benefit the project throughout its implementation. 

Thirdly, the use of an internal team may be less costly in that design team 
members may be encouraged to participate in the VM studies as part of their 
original design commission. The cost of the study may be a determining factor 
for small projects in particular. It should be less important for larger projects, 
where the potential savings should swamp any costs associated with perform
ing the study. 

Thus the selection of external versus internal involves trade-offs which can 
only be approporiately determined on a study-by-study basis. A way of 
balancing the trade-off is to obtain some of the advantages of both 
approaches by compiling a hybrid team. Such a team would include internal 
members to obtain their buy-in and acheive team-building benefits as well as 
a number of external participants in order to introduce objectivity to the 
study. While there is a threat that the internal members will be able to 
intimidate the external members due to their superior knowledge of the 
project the use of a skillful facilitator should eliminate such intimidation. 

3.4 Deciding on Study Duration 

The study duration should be tailored according to the size, nature and 
complexity of the project, and in recognition of the stage at which the study 
is to be conducted. 
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The traditional norm for value engineering studies has been five days. 
Usually a five day workshop would commence on Monday and finish on 
Friday of the same week. This time period is sufficient for most projects, but 
additional time may be needed for very large or complex projects. Conversely, 
where the project is relatively small, say £5 million and below, a shorter 
duration may be applicable. It is, however, unlikely that an authentic VE study, 
during which all steps in the VM job plan are completed, could be undertaken 
in less than three days. Caution should be exercised in reducing study dura
tions below this minimum as such a reduction is likely to impose limitations 
on some, or all, stages of the job plan, and such limitations could severely 
diminish the study results. 

For VP studies at Outline proposals or early Scheme Design stage, similar 
durations as above would apply. For earlier strategic VP studies where the 
project strategy, objectives and requirements of the brief are under review, 
less time would probably be needed. 

Most studies are conducted in one continuous duration. However, there 
may, on occasion, be advantages in splitting the study. For example, the study 
may have a break after Information phase, during which time the function 
analysis might be casted and/or additional required information sought. While 
splitting a study into two sections is unlikely to have negative consequences, 
dividing it into any more than that should be avoided, as this will hamper 
study momentum. 

The study duration must thus be tailored according to the circumstances. 
Even though it may be tempting to condense some of the more arduous 
stages in the VM job plan, such as function analysis or the development stage, 
shortening the study duration below the minimum level needed to complete 
the job plan will Significantly dilute study results. ForVP studies at the Outline 
Proposals stage and beyond, and VE studies at more advanced stages of 
design, three days is likely to be the minimum. EarlierVP studies may possibly 
require lower minimum durations, depending on the project. 

3.5 Determining Study Location and Conditions 

The location and environment in which the study is conducted can have a 
significant impact on its success. It is very important to get people away from 
their normal workplaces for several reasons. First, if people are within their 
normal workplaces it is likely that the study will be plagued with interruptions 
as people attend to various day-to-day commitments such as answering 
telephone calls and various questions from colleagues and so on. Secondly, 
the mere act of physical separation from the workplace enables one to push 
normal distractions aside and focus completely on the task at hand. Both of 
these factors contribute to the level of momentum gained during the study, 
and thus affect the study results. 
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A common practice is to use an off-site meeting room which might be 
supplied by the client, the VM consultant or even one of the subconsultants 
on the VM team. When this is not possible, the usual solution is to use a 
conference room at a hotel. 

The accommodation for the team should be sufficiently large for the whole 
team and a number of part time participants. There should be adequate desk 
space for drawings and access to various amenities such as telephones, 
facsimile machines, photocopiers, computers, and so on. Typically, flip charts 
will be required as well as various supplies such as marker pens, masking tape, 
blue tack, and the like. The room should have sufficient space to hang the flip 
chart sheets as they are completed during the function analysis and the 
creative phases of the study. 

An experienced VMTC will often compile a 'box of goodies' to take to the 
VM studies. This box will be full of various small supplies, the absence of which 
can be most aggravating during a study. 

3.6 Gathering Information 

The quality and comprehensiveness of information upon which the VM study 
is performed obviously relates to the quality of resulting proposals. There will 
have been large amounts of effort expended by the design team prior to the 
study and it is up to the VMTC to gather the information gained from that 
effort in succinct formats that can be rapidly assimilated by the VM team. 

Typical information such as the project brief, drawings, specifications, esti
mates, programmes, and design calculations should be, wherever possible, 
supplemented by information on site conditions, project constraints, and the 
like. A typical information gathering checklist is shown in Working 
Document 3.2. 

This information must be sourced from the design team and client. It is 
important for the VMTC to build up an early rapport with the sources of 
information to ensure their cooperation. Once the information is gathered, 
certain key portions of it such as drawings and specifications may be distrib
uted to VM team members for review prior to the study. 

3.7 Site Visit 

Site visits prior to the study can help the VM team visualise certain aspects of the 
project more easily, and thus assists in their understanding of the project. Even 
for greenfield sites, issues such as access, topography and site density can be 
clarified with a visit. On refurbishment or extension projects, site visits become 
more important and enable the team to better appreciate the existing struc
tures. If the whole team cannot go, then at least the VMTC should 
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Working Document 3.2 Typical information gathering checklist 

Project brief 
Design criteria 
Space programme 
Construction programme/Phasing requirement 
Drawings 
• Architectural 
• Structural 
• Mechanical 
• Electrical 
• Civil 

Site plan 
Cost estimate with backup 
Design calculations 
• Structural 
• Mechanical 
• Electrical 
• Others 

Specifications 
Building Regulations used 
Geotechnical/Soil reports 
Environmental reports 
Site photographs 
Life cycle cost information 
• Discount rate 
• Fuel costs - electric, gas, oil, etc. 
• Project life span 
• Operations plan with costs 
• Maintenance plan with costs 

Procurement strategy 

make the visit. If even that is not possible, then site photographs should be 
provided. 

3.8 Cost Estimate Verification 

Costs are critical to many of the decisions made as a result of the VM study. It 
is important, therefore, that the cost estimates used for the study be as 
detailed and accurate as possible. Cost data from the estimate is initially 
used to determine those areas of the project which represent poor value 
and is used later to price proposals for alternatives to the original design. 

Bearing in mind the importance of the cost data" it is quite common for the 
VM consultant to prepare an independent estimate during the Pre-study 
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phase and then to reconcile this with an estimate prepared by the design 
team. Reconciliation will involve both parties' estimators reviewing any differ
ences between their estimates and deciding which is more accurate on a 
case-by-case basis. This reconciliation often highlights misconceptions on 
both estimators' behalf which are then clarified and corrected prior to, or 
during, the study. When dual estimate preparation and reconciliation is not 
practical for economic or other reasons, then an estimate validation exercise 
may be undertaken. In this case, the VM consultant's estimator would review 
and check the estimate prepared by the design team's estimator for compre
hensiveness and accuracy. This validation process will be less costly than the 
dual estimate exercise, but may be less effective. 

It is not uncommon for neither reconciliation or validation exercises to be 
undertaken, but it is the authors' opinion that such activities should be a 
prerequisite to a study owing to the reliance placed on the cost data when 
making decisions. 

3.9 Models and Comparative Efficiency Data 

Various models are prepared and efficiency data calculated prior to the study. 
Both are intended to assist the team to focus very quickly on areas where 
poor value potentially exists. The information is displayed in formats that can 
be readily understood by construction professionals from all diSciplines as well 
as lay people. This ensures that all team members are able to identify the most 
fertile areas for review. Models are generally broadly based so that reviewers 
are not bogged down in irrelevant detail. 

Cost Models 

A series of cost models that represent different cost allocations are commonly 
prepared in connection with VM work. Most are predominantly prepared in 
advance by the VMTC and cost engineers or quantity surveyors, and are then 
refined during the study. Others are prepared wholly within the study dura
tion. 

Cost models may be presented in two basic formats: diagrammatic and 
graphic. The format chosen is usually determined by the type of cost alloca
tion being displayed, although both formats are often used for the same 
information. This is because each format can represent the same information 
in different ways, as will be seen from the various examples given below. 

Figure 3.1 is an example of a diagrammatic-type cost model which was 
prepared on the basis of cost allocations to various spaces in a college class
room and laboratory building. The format allows a hierarchical representation 
of the areas. 
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f TOTAL Gross Floor Area (GFA) 10000m2 o Estimated cost 
BUILDINGS Net Floor Area (NFA) 6800 m2 • Worth 

1 8655 000 NFA:GFA 0.68 
Extl Wall:GFA nla 

I Anclll.ry I Admlnlalrallon [ Curriculum l r Amen"," [ Circulation ...... ..... ..... -, 864000 1 254 000 1 4267000l "1 520 000 "1 2750000 

~ 

f Mechanical I Offlces r Computer ] I VendinglSned< I Stalrs 
bar 

1 7t30001 1 254 000 1 5360001 "1 3100001 1 3200001 

I Storage r Instructionel 1 f C8le1lounge [ Lift oore 
SUDOOr! 

1 550001 1 111 0001 "1 Includedl T 130000 

r Building r Classrooms 1 I Toilets I CorrIdor 
malnlenance 

1 810001 1 178000l "1 2100001 1 17000001 

I Receiving r Lecture Halls 1 [ Lobby atrium 

1 150001 1 5600001 6000001 

r Ubmry l 
1 9700001 

r General 1 studies 
1 3100001 

Figure 3.1 Diagrammatic cost model of spaces in a college classroom and laboratory 
building 
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Figure 3.2 shows the cost information from the diagrammatic model in a 
graphical format. The graph enables an immediate focus on the high cost area 
of corridors. Having quickly identified the main area of cost, one can then turn 
to a more detailed diagrammatic model or the cost estimate for further 
information. Costing by spatial area requires some degree of prorating of 
construction elements which are common to all areas. Thus the cost of 
foundations will be allocated on the basis of proportional areas and not just 
to ground floor spaces. Similarly, the cost of HVAC equipment will be allocated 
according to area usage rather than by its location within the mechanical 
room. While the prorating technique necessarily involves a degree of approx
imation, the models are only intended to focus attention on possible areas of 
poor value. Allocations do not, therefore, have to be exact but should portray 
the approximate order of cost magnitude of each area so that reasonable 
comparisons may be made between them. While cost plans prepared by a 
Quantity Surveyor for building projects, in particular, often portray cost infor
mation by area, they do not always do so to the extent required for full value 
assessment. Spatial cost models can therefore often 'raise eyebrows' when 
the various relative costs of different areas are highlighted. 

Figure 3.3 shows an example of a diagrammatic cost model allocated by 
construction discipline and then by elements. This can assist the representa
tive of each discipline to understand the costs relating to their area of 
expertise, while also sensitising the VMTC to the amount of time that should 
be spent on each discipline during idea generation in the Creative Phase. 

Figure 3.4 shows elemental costs graphically. It identifies high cost elements 
and also provides an elemental cost profile which can be compared against 
those of previous projects to identify any anomalies. 

As can be seen from the graphical examples, when costs are represented 
by bar charts, the cost elements are ranked by ascending or descending order 
to facilitate interpretation. Proportions are perhaps better displayed by pie 
charts, such as the one in Figure 3.5. 

Besides the elemental and spatial breakdowns described above function 
cost models can be prepared. As these are dependent on prior function 
analysis they are not normally prepared until the study. Function cost models 
are therefore discussed in Chapter 4, which deals with the Information phase 
during which they are prepared. 

Pareto's Law of Maldistribution 

As described in Chapter 2, this theory of distribution can be applied to many 
circumstances and is used in VM to determine the relatively small amount of 
elements or functions that comprise 80% of the project cost. On the graphical 
cost model, a line is drawn at the split between 80% and 20% of the project 
cost to focus attention on those relatively few cost items that comprise the 
majority of overall cost on which the VM team should focus its efforts. 
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Amenities 
13% 

Circulation 
13% 

Administration 
18% 

Figure 3.5 Pie chart of spaces in a college classroom and laboratory building 

Worth 

VM recognises that high cost areas may not necessarily be the best targets for 
value improvement. Whereas cost reduction exercises tend to focus purely on 
high cost areas, VM takes into consideration the difference between cost and 
worth of various elements or functions to determine where value improve
ments should be sought. The concept of 'worth' derives from function analysis 
and is thus considered further in Chapter 4 on the Information phase. The 
worth is theoretically derived from calculating the lowest possible cost of 
performing the same function as an item or element. Items with the greatest 
difference between cost and worth are therefore identified as the items with 
greatest value disparities, and are focused upon during the study. 

While the preceding examples have dealt with initial project construction 
costs, models may also be provided to portray costs in use, such as operations 
or maintenance costs when sufficient information is available. 

In conclusion, cost models are tailor made according to project type and 
the level of information required. While there are two basic formats, a high 
degree of variability can exist between the contents of different models. Their 
purpose is to facilitate the identification of high cost areas. When considered 
in conjunction with various other analyses such as function analysis and 
efficiency ratios (which are discussed subsequently) they can help highlight 

areas of poor value. 



Pre-study Phase 53 

Spatial Analysis 

In addition to preparing cost models it is often worthwhile to prepare a spatial 
analysis of a building project. The spatial analysis will comprise a comparison 
of the area measurements between the space required to be allocated to 
various areas in the client's brief against that actually allocated by the design. 
During the study, the VM may add a further allocation which represents the 
area they consider reasonable for the assigned space's function. Comparison 
of this analysis can reveal disparities between the design and the original brief 
as well as occasionally identifying anomalies within the initial brief allocations. 
Redistribution of spaces or the elimination of unnecessary space will improve 
the project. An example of an excerpt from a spatial analysis is shown in 
Working Document 3.3. 

Comparative Efficiency Data 

Certain ratios can assist in the evaluation of the efficiency of a project. When 
combined with the information from the cost models and function analysis 
they can help to determine target areas for study. Some of the ratios may be 
determined by the design team while others may have to be prepared by the 
VMTC.There are many possible efficiency ratios, but the three below are those 
that are used most frequently. 

Net usable floor versus gross floor area 

The net usable floor area represents those areas of a building that can be used 
for profitable purposes. It excludes those areas included within the gross floor 
area that represent support space such as circulation space in entrances, 
corridors, stairways, lift wells, as well as space used for housing mechanical 
and electrical equipment and the like. 

The ratio is quite commonly used in the evaluation of commercial buildings 
such as commercial office buildings, but may also be used very effectively on 
many other building types. For example, on an educational facility studied, it 
was found that the percentage of net floor area to gross floor area was 
approximately 55%. The VM team considered that this was extremely low 
even for an educational building which required a high level of circulation 
space for a large volume of intermittent traffic between classes. Having agreed 
that a ratio of 65% would be more reasonable, the VM team focused atten
tion on 'dead' space areas and discovered that most corridors could be 
marginally reduced in width without any detriment to traffic flow. It was also 
possible to eliminate some corridors through rearranging the building's layout. 
These changes resulted in a significant reduction in wasted space and pro
duced corresponding savings. 
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External wall to gross floor area 

This ratio is found by dividing the external wall area (which is measured over 
openings) by the gross floor area. The ratio is impacted predominantly by plan 
shape, the floor to floor or storey heights, and the overall plan size of the 
building. Comparison of the ratio of the project under study with those of 
previous projects may reveal anomalies that will then direct attention to the 
areas described above. For example, on the same educational facility 
described above, the external wall to floor ratio was found to be higher than 
expected. The plan was 'L'shaped, but this was considered to be reasonable so 
attention was then focused on the storey heights. These were found to be 
excessive and were subsequently reduced with a corresponding decrease of 
about 5% in the overall external wall area. 

Gross floor area/unit 

For certain projects it is worth analysing the space allocated per unit. For 
example, in a hospital one could compare space per bed, or for a school space 
per student could be reviewed. Such comparisons can also be made using 
cost as the parameter per unit. Thus, when reviewing an airport passenger 
terminal building, one might consider cost/passenger flow. 

Many other ratios, such as cubic volume/floor area, etc. can be used from 
time to time depending on the nature and type of project under study. When 
considered along with cost models and the function analysis, they assist in 
the identification of areas of poor value on which attention should be 
focused. 



4 Information Phase 

4.1 Introduction 

The primary aim of the Information phase is to get all members of the VM 
team to fully understand all of the major pertinent aspects of the project 
under study, and to get them to broaden their perspectives beyond their 
particular area of expertise. Another important aspect is to meld the indivi
duals so that they act together as a team. In addition, the activities under
taken during this phase focus the team's attention on aspects of the project 
which represent the greatest opportunities for improving value. 

4.2 Presentations 

Being the initial stage of the formal workshop, the first activities to occur 
during the Information phase are normally introductory in nature. It is always 
a good idea for a senior management representative from the organisation for 
whom the study is being undertaken to provide a brief description of their 
goals for the study, and to reinforce their commitment to the application of 
the VM process. Such an opening gives the VM team an immediate sense of 
purpose and thus a good grounding for the rest of the study. Senior support of 
this type may also serve to suppress the disruptive influence of occasional 
members who are initially sceptical of the process they are about to under
take, and are reticent to commit their energies. 

Following this introduction, it is generally advisable for the VMTC to provide 
a short address regarding the agenda for the study. This address may be 
supplemented with a brief description of the VM process if there are members 
of the team who have never been through the process before. While prefer
able, it is not necessary for team members to be experienced in VM. It is 
important that they get at least a rudimentary understanding of the VM 
process which is commencing so that they may focus their attention on 
relevant matters during the study rather than constantly worrying about 
what they are supposed to be doing. The overview provided by the VMTC at 
this stage will be supported with descriptions of activities at the commence
ment of each subsequent stage, as well as general coaching when required. 

These introductory presentations will normally be followed by a description 
of objectives for the project by a client representative, and then by descrip
tions of the design by the various design disciplines. Each discipline involved 
should present their designs in turn. Thus, for a building-type project the 
architect may provide a presentation on architectural issues such as aes-
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thetics, configuration, adjacencies, operational intent, and the like. This would 
then be followed by presentations by structural, mechanical and electrical 
engineers on their respective design elements. Where other specialist areas 
are important, such as security, brief presentations may also be sought from 
the expert consultants used for those areas. 

The presentations should describe the current status of the design and 
provide a background of the reasoning behind the current design. This back
ground should include full details regarding major constraints to the design 
and should identify, at least on a broad level, the various alternatives consid
ered and rejected on the route to the current design. Upon completion of the 
presentations the VM team should have the opportunity to address questions 
to the various designers, in order to clarify any areas of misunderstanding. 

As explained in Chapters 2 and 3 the VM team may be composed either of 
members from the project team or of independent individuals who have not 
had prior involvement in the project. When the team is predominantly com
posed of project team members there may be a temptation to cut the 
presentations short. This temptation should not, however, be yielded to. 
Whilst the designers may think they know all about the design, having been 
involved with creating it to that stage, they may only be fully conversant only 
with their particular area of the design. The process of providing verbal pre
sentations often unearths areas of misconception between the various design 
disciplines which, if not addressed, would lead to poor value. Furthermore, 
there are likely to be other members on the VM team who have been less 
involved in the design, and the presentations will help them to understand it 
better so that they may participate as equivalent team members to the 
designers during the study. 

The presentations should be followed by a quiet period for the review of 
drawings and other documentation by the various members of the VM team. 
The duration of this review will depend on how familiar the team already is 
with the documentation. While it is good practice for the team to review 
documentation prior to the study, this is not always possible. In this case, 
several hours may be needed for review following the presentations. Other
wise the review may only be of short duration and entail the checking of areas 
highlighted by the presentations. 

4.3 Function Analysis 

Function analysis is a key component of VM. It forces a broader and more 
comprehensive understanding of the project by stimulating intense discus
sion and by compelling team members to view aspects they might not 
normally have considered. 

As discussed in Chapters 1 and 2, function analysis pushes team members 
beyond the routine initial question of what it is that is being reviewed to the 
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further question of why it is that the item exists, i.e. what is its function? This 
additional question broadens the understanding of the issues, and opens up a 
wider array of potential alternatives. 

Types of Function 

The function of an item may be either a characteristic that makes the item 
work or one that makes it sell. Thus VM considers both sell or esteem functions 
such as aesthetics as well as work or use functions such as operational 
efficiency. 

An intrinsic concept behind VM is that the process should retain all the 
necessary esteem and use functions. Unlike traditional cost reduction exer
cises, VM must be undertaken without compromising the quality, safety, 
reliability and attractiveness features the client wants. 

VM thus recognises that aesthetics can be a required function to be 
retained. A question often faced, however, is the level and location of aes
thetic functions required. A good Case Example which highlights the question 
of location of aesthetics required comes from the review of a government 
building in the Middle East. 

Case Example 

In this project, aesthetics were a highly important function as various digni
taries and VIPs frequented the building. When looking at the functions of 
various floor finishes, however, it was noted that a large expanse of marble 
floor was covered by huge ornate Arabian rugs. Upon investigation it was 
discovered that these rugs might only be taken up once a year for thorough 
cleaning, and thus the marble below did not contribute to a required func
tion. Having recognised this, terrazzo was exchanged for the marble at sig
nificant savings. 

Unlike cost reduction exercises, which tend to dilute aesthetics as they are 
the easiest target to cutting costs, VM seeks to maintain the level of aesthetic 
functions where they are required, or even to increase it if the required 
function is to be properly met. 

Hierarchy of Functions 

The functions of a project are arranged in a natural hierarchial sequence. The 
relative position that an item holds within the hierarchy is known as its level of 
indenture. The highest level of functions are those related to the broad 
requirements of the project itself, which are set by the owner's objectives. 
This level is related to the fundamental purpose, or purposes, for which the 
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project is being constructed. Lower levels of indenture typically comprise 
areas of the project, construction elements and then construction compo
nents. 

Function analysis should consider different levels of indenture to provide a 
broader understanding of the project. It is rarely necessary or beneficial to go 
to the component level during a VM study of a construction project unless an 
unusual feature is included whose function is not easily apparent. For exam
ple, it is apparent that the function of a building's superstructure is to support 
the building. On the other hand, the following Case Example demonstrates 
how function analysis is important with respect to unusual features. 

Case Example 

This example is derived from a story told to one of the authors by Bill Lenzer 
of VEl Incorporated, who has kindly authorised its inclusion here. The exam
ple pertains to a VM study undertaken to review the design for a large mili
tary communications facility. 

During the VM workshop it was noted that there was a large, heavily rein
forced planter which surrounded the building. The planter seemed to be 
overdesigned. Since the function analysis did not discover any special func
tions that might require the level of design which was shown, the VM team 
recommended a proposal which reduced the planter design specification 
to a level that they considered to be more reasonable. 

During the presentation of proposals one of the attendees advised the 
VM team that the planter had been actually designed to withstand attack 
and was approximately 25 mm higher than the bumper on a Soviet tank. 
At that point the commanding officer for the military facility, who was also 
present, boomed What do you mean ... a Soviet tank ... on my base?!' 

The proposal for the reduced planter specification was subsequently ac
cepted. 

Two Word Abridgement 

For VM purposes, functions are defined by two words: a verb and a noun. This 
process is known as two word abridgement. The verb should be active and 
should describe what it is that the item does. It is often tempting to use a 
general verb such as provide, but this should be avoided wherever possible, as 
it may imply a solution. The noun should be measurable for use functions and 
should describe what it is that the verb description is acting upon. Whereas 
the verb answers the question 'what does it do?', the noun answers the 
question 'what does it do it to?' The noun should be measurable as it will be 
necessary to quantify it later to enable its valuation. The noun should also be 
broad in nature to widen the scope for alternatives. For esteem functions such 
as aesthetics non-measurable nouns may be used. 
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Inexperienced team members often find the description of functions in 
two words quite difficult and may be inclined to offer longer descriptions. 
The VMTC should, however, be reasonably strict about the two word abridge
ment rule as the approach offers a number of advantages. First, it forces 
conciseness, which ultimately saves time when people become familiar with 
the process. Secondly, it assures that functions are identified separately and 
are not combined with others so that each individual function becomes 
understood. Finally, the descriptions avoid focusing on specific solutions. This 
enables the team members to disassociate from the existing design, leaving 
them free to consider ranges of alternatives. 

In addition, the difficulties involved in defining function with two words 
usually leads to considerable discussion which can at times become quite 
heated. This discussion is a vital part of the process of gaining an understand
ing of the perspectives of other team members, and should thus be wel
comed. Rather than stopping discussion and moving on to the next function 
definition, the VMTC should encourage debate and allow the discussion to 
run its course within reason. It is often these discussions which unearth any 
misconceptions between team members. 

Function Classification 

Having established what the various functions are the next step is to classify 
them as either basic or secondary. 

Basic functions are those which are essential and answer the question 
'what must it do?'. On a project level function analysis, basic functions are 
those that satisfy the essential needs and requirements of the project client, 
but not those functions that represent desires. Thus, for a library project the 
function of 'store books' may be considered as basic, whereas the function of 
'store cars' performed by a car park may not be. 

On an elemental level function analysis, basic functions will be those 
features that are essential to the required application of the element. Thus for 
a roof covering the function of 'inhibit leakage' may be considered basic, 
whereas the function of reflective paint to 'protect membrane' is incidental 
and would not be basic. 

There may be more than one basic function performed by a project or 
element. Thus, for a library located on an educational campus basic functions 
might include 'store books' as well as 'house students' for the purposes of 
studying, i.e. the library may be used as a place to access information or be 
purely used as a place to go and study. For an air conditioning system both 
'cooling equipment' and 'cooling people' may be basic functions. 

Secondary functions are features that are not essential and do not con
tribute to achieving a basic function. They describe what else is being done 
beyond the basic functions. In the previous example of the roof covering, 
therefore, the function of reflective paint to 'protect membrane' may be 
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considered secondary. Similarly, in the example of the library, the function of 
'store cars' may be considered secondary. Secondary functions commonly 
occur directly as a result of the method chosen to achieve a basic function. 
For example, reflective paint or gravel may be required for a bituminous roof 
covering but not for a rubberised roof membrane. Some secondary functions 
may be unavoidable, such as the functions of features required by Building 
Regulations. Where this is the case, the functions are classified in a third 
category of 'required secondary'. During the Creative phase the VM team 
seeks alternatives that reduce or even eliminate secondary functions. Basic 
functions must be maintained; however, it is often alternatives to the manner 
in which basic functions are performed that yield the greatest improvements 
in value. The classification of functions as basic or secondary forces the team 
members to a deeper level of understanding of the project and its constituent 
parts. It also sensitises them to those functions which are essential to the 
project and must, therefore, be maintained. This eliminates the chance that 
alternatives will be proposed that are contrary to the project client's require
ments and needs. 

Deciding whether a function is basic or secondary can be difficult and is 
often very subjective. Different perspectives are drawn out when one team 
member believes a function is basic, while another believes it to be secondary. 
Again, such disagreements can propagate intense discussion which, as 
explained previously, should be allowed to run its course as much as possible. 
The VMTC should only step in when fruitful discussion has ceased or when 
time constraints necessitate interruption. 

Cost to Worth 

Having established the functions, they are then costed. Where a reasonably 
detailed estimate is available this activity will require a fairly straightforward 
process of abstraction of cost data. If an element or item performs several 
functions, the cost of that element or item may be prorated across the 
functions. While reasonable accuracy is desirable it is not necessary to be 
entirely precise in allocating costs to the functions. The main purpose of the 
exercise is to appreciate the relative costs of different functions and, thus, an 
order of magnitude level of pricing may be used. 

In VM, consideration of cost alone is thought to be insufficient for the 
identification of areas of poor value. Just because an element or item has a 
high cost, it does not necessarily follow that it has a high potential for value 
improvement. Unlike cost reduction exercises, which tend to focus primarily 
on high cost areas, VM focuses on areas where costs are considered excessive 
by using the concept of a cost to worth relationship. Thus, where worth is 
significantly lower than cost, this is deemed to indicate an area of potential 
poor value that should be targeted.Theoretically, when this concept is applied 
to the function analysis the worth is considered to be the lowest cost at which 
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only the basic and required functions can be achieved. The secondary func
tions which are not essential are allocated a worth of zero. Thus, in the 
example of the roof coverings, the roof membrane would be allocated a 
worth which would be based upon the lowest cost roof membrane available 
whilst the reflective paint would be allocated zero worth. 

The worths are generally applied on the basis of the team's experience, and 
the amounts are only very approximate in nature. Having applied costs and 
worths to the various functions performed by an element or item, they are 
totalled. The total cost to worth ratio is then calculated to provide a relative 
measure of the value provided by that item or element relative to others. This 
measure is known as the value index, and a general rule applied is that when 
the index exceeds two poor value may exist. 

The cost to worth concept may also be applied to the standard cost 
models which were prepared during the Pre-study phase. The worth will be 
derived from the least costly solution for a particular element or item. This 
worth may be allocated by the team from experience, or may be taken from 
historical cost analyses provided by the cost consultant or from published 
sources such as the Building Cost Information Service. Again, significant cost 
to worth differentials would highlight areas that may contain poor value. 

function Analysis Procedure and Examples 

The technique of function analysis may be applied at varying levels of inden
ture in a large variety of ways. For building-type projects, function analysis 
may be applied on a broad project level whereby the functions of the overall 
project are examined, as shown in Working Document 4.1. The process may 
also be applied to the spatial layout or elements of a project, as shown in 
Working Documents 4.2 and 4.3 respectively. For process engineering-type 
projects function analysis may be performed on the individual stages of the 
process. The technique'S use is flexible. The manner in which it is applied to a 
particular project will be determined by the VMTC, based on the nature of the 
project and the constraints of the study such as time, etc. Generally, the rule 
for function analysis is that it will start from the top and work down through 
the levels of indenture. Function analysis may therefore be performed on the 
overall project first, followed by spatial areas, elements and possibly even 
components. 

Case Example 

Working Document 4.3 shows a function analysis applied to two elements 
which were part of an infrastructure project.The infrastructure was to sup
port several buildings, some of which existed and some of which were to 
be constructed as separate projects. 
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Information Phase 65 

This Case Example provides a good description of how value indexes are 
calculated, and how the process identifies relative areas of potential for va
lue improvement. Thus the cooling plant and distribution element, with a 
value index of seven, represents a more fertile element for study than the 
steam boilers and distribution, which had a value index of two. Working 
Document 4.3 also shows how function analysis identifies different value 
mismatches than might be identified under item oriented analysis. 

Some of the buildings which the infrastructure served were to be capable 
of housing animals. In order that these animals were humanely accommo
dated, it was considered essential that the areas which housed them were 
air conditioned. The function of 'cool animals' was therefore considered to 
be basic. Due to the type of accommodation provided for the staff occupy
ing the building and the temperate nature of the British climate it was con
sidered that the function of 'cool people' was non-essential, and was thus 
secondary. Comparison of the costs for the functions, however, shows that 
more than six times the cost was being spent on the secondary function 
of 'cooling people' than was being spent on the basic function of 'cooling 
animals'. 

This indicated a clear area of value mismatch which could then be ad
dressed during the Creative phase. Another major influence on the overall 
value index for the element was derived from the cost and worth of the 
function of 'transport medium'. This function applied to transporting the 
cooling medium via pipework to the perimeters of the building served. Pipe
work within the buildings was allocated to the cost of the building projects 
and was therefore not a part of the infrastructure work. As the cooling 
equipment could be located within the buildings it was considered that 
the function of 'transport medium' was secondary and was thus allocated 
a worth of zero. While intuition might tell us that separate cooling equip
ment in each building would probably cost more than central equipment, 
the function analysis served to identify that this intuitive reasoning would 
be borne out only if distribution lengths were at reasonable levels. Thus, dur
ing the Creative phase it triggered the ideas of relocating the cooling equip
ment within the buildings or nearer to the buildings, with Significant 
subsequent savings. 

Advantages of Function Analysis 

The individual steps undertaken during function analysis are often sources of 
frustration for uninitiated team members. This frustration is often most appar
ent in those members who have an engineering background steeped in 
logical processes. Function analysis is more of a forcing technique than a 
hard and logical process. Functions can be described in many different ways: 
there is no absolutely correct function analysis for a given project. Each of the 
various steps in the process are intended to force greater understanding, 
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70 Activities Involved in VM 

derived from discussion and different ways of viewing a problem. The verb
noun description of functions forces team members to really get to the 
bottom of the question of what function is really being performed. It is often 
difficult to reach a verb-noun description, but the discussion it causes gen
erates deeper understanding both of the subject of study and of the perspec
tives of different team members. 

The classification of functions as basic or secondary not only sensitises 
team members to the relative importance of the various functions of the 
project, but also, when combined with the application of cost and worth 
amounts, helps to identify areas of poor value. While the allocation of worth 
is very approximate and imprecise, it forces team members to appreciate that 
opportunities for improving value do not necessarily lie only in the areas of 
high cost. As shown in the previous example, the function analysis approach 
can highlight value mismatches such as that of the cost of cooling people 
versus cooling animals that would be very unlikely to be discovered through 
an item oriented analysis. In addition, it is not uncommon that the process 
reveals items that perform no function whatsoever. A classic Case Example 
indicates this point. 

Case Example 

The Royal Artillery was giving a demonstration to some visiting Europeans 
on Salisbury Plain in the 1950s.Visitors were most impressed with the speed 
and precision of the light artillery crew, but one asked about the duty of 
the man who stood at attention throughout the demonstration. 
'He's number six', the adjutant explained. 'I, too, can count. But why is he 
there?' 'That's his job. Number six stands at attention throughout.' 'But why 
then do you not have five?' 
No one knew. It took a great deal of research through old training manuals, 
but finally they discovered his duty. He was the one who held the horses.1 

Another Case Example illustrates how similar events even occur on con
struction projects. 

Case Example 

Upon deciding to construct a university bUilding, the client elected to reuse 
a design for an identical building on another campus. A contractor was se
lected, given the old drawings of the existing building and the project was 

1. Jay, 'Management and the Machiavelli: A Review of Research Content and Research 
Design', Academy of Management Review, 1(2) (1976), p. 57. 
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constructed. After it was built someone asked why there was a wall several 
metres from the rear of the building. No one could answer until the draw
ings of the existing building upon which the new building design had been 
based, were examined. This examination revealed that the wall on the exist
ing building was actually a retaining wall. The new bUilding was, however, lo
cated on a level site that didn't need a retaining waiL The only function the 
wall served in the new building was that it inhibited access, so it was there
fore demolished. Thus, unnecessary cost was added to the project not only 
by building the wall in the first place, but also by demolishing it. 

Yet another Case Example shows how redundant operations can impact on 
maintenance work. 

Case Example 

During the 1980s problems were being observed with the concrete slabs in 
a number of New York City fire stations. The slabs were deteriorating due to 
the rusting of reinforcement bars. The cause was traced back to excessive 
water penetration of the slab due to it being washed down daily. After due 
investigation, it was discovered that the daily floor washing procedure da
ted back to the 1800s, when fire equipment was horse drawn. 

Function analysis is thus a key component of VM. It should always be 
performed during a VM study. Where time constraints prohibit performing a 
full function analysis down to the elemental level, or the project is of a size and 
simplicity that doesn't warrant such a detailed analysis, project level, spatial and 
special feature function analyses should be performed at a minimum. 

4.4 FAST diagramming 

Introduction 

FAST is an acronym for 'Function Analysis Systems Technique'. It was formu
lated by an American, Mr Charles W. Bythaway, in 1964 and first presented 
during the 1965 Society of American Value Engineers Conference. FAST leaves 
the verb-noun description of functions intact, but provides a diagrammatic 
representation of functions which displays their hierarchy and identifies logical 
how-why relationships. The diagram that results from FAST enables a broad 
perception of the various interactions of functions on a project. As with 
function analysis, there is no absolutely correct FAST diagram. FAST is rather 
a tool that forces us to place the various project functions in context. No two 
FAST diagrams are likely to be the same, even if prepared for the same project 
by different teams. It is, however, important that team members reach con-
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sensus about the resulting diagram for it to be considered valid. Charles 
Bythaway himself has been quoted as saying: 'FAST is a thinking process, you 
can throw the diagram away'.1 

Diagramming Conventions 

While there is in essence no 'correct' FAST diagram, there are conventions for 
its construction that should be adhered to. These conventions have evolved 
since the initial introduction of the technique to maximise its usefulness and 
provide an amount of commonality so that FAST diagrams may be under
stood by people who were not involved in their compilation. 

A typical FAST diagram representing the various conventions described 
below is shown in Figure 4.1. 

• The scope of the problem under study is delineated by vertical lines at the 
left and right of the diagram 

• Higher order functions are placed to the left on the critical path, the 
highest order function which is the ultimate objective of the basic func
tion is placed outside the left scope line 

• Lower order functions are placed to the right on the critical path, the 
lowest order function is placed outside the right scope line 

• The basic function which represents the purpose of the project under 
study is placed to the immediate right of the left scope line 

• Design objectives, criteria or specifications which must be observed are 
placed above the basic function within dotted line boxes 

• The major critical path of functions is that which runs centrally through 
the diagram from left to right; those functions which lie on the critical 
path must exist to achieve the basic function 
Other functions on the diagram mayor may not have to exist to achieve 
the basic function and are subordinate to those on the critical path 

• Concurrent supporting functions that occur at the same time or result 
from a function on the critical path are placed directly below the corre
sponding function on the critical path 

• Continuous supporting functions that occur all the time are placed on 
the right of the diagram above the critical path. 

Diagramming Procedure 

The verb-noun descriptions produced during function analysis may be writ
ten on small cards or post-it labels. These cards or labels may be easily 

1. Roger B. Sperling, The PDQs of FAST: Simplifying Function Analysis for Construction Value 
Studies, SAVE Proceedings, International Conference (1993). 



H
ig

he
r 

o
rd

e
r 

fu
nc

tio
n 

H
o

w
 

-
-
-
-
~
 

--
--

--
--

--
. 

: 
O

bj
ec

tiv
e 

I 

.-
-

-
-

-
-

-
-

-
-

I 

C
ri

te
ri

a 
I 

.--
--

--
--

--
. 

: S
pe

ci
fic

at
io

n 
: 

B
as

ic
 

fu
nc

tio
n 

, 

S
co

pe
 li

ne
 

I 
W

he
n +
 

C
rit

ic
al

 
pa

th
 

W
h

y 
~
-
-
-
-

:-
C~
~t
i;
u-
o-
u~
-:
 

: 
su

pp
or

tin
g 

: 
I 

fu
nc

tio
ns

 
I 

,
-
-
-
-
-
-
-
-
-
~
 

D
ep

en
de

nt
 1

-1 _
-
1

-
-
1

 
fu

nc
tio

n 

S
up

po
rt

in
g 

fu
nc

tio
n 

L
o

w
e

r 
o

rd
e

r 
fu

nc
tio

n 

S
co

pe
 li

ne
 

Fi
gu

re
 4

.1
 

A
 t

yp
ic

al
 F

AS
T 

di
ag

ra
m

 
'-

I 
W

 



74 Activities Involved in VM 

How 
----~ 

:--Attract---: 
: students : 
----- ______ 1 

:---A"fford---: 
: safety : 
----- ______ 1 

: --Match ---: 
: surroundings : 
----- ______ 1 

Scope line 

Accommodate 1-_--1 Accommodate 
people amenities 

Accommodate 1-__ 1 
instruction 

Figure 4.2 A FAST diagram for a college building project 
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Why ,.----
--Co;:'irol- --: 
circulation : 

---- ______ 1 

-'Optiniise --: 
utilisation 

---- ______ 1 

---FoC~s---: 

activities : 
---- ______ 1 

Scope line 
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relocated as the development of the diagram continues. The diagram may be 
started anywhere by selecting a particular function and asking how and why 
questions about that function. It is normally easier to select a function that 
the team believes to be of a relatively high order and then to ask: How do I 
achieve this function described by the verb and noun? The answer should be 
supplied by one of the functions written on one of the remaining cards or 
labels. If it is not, another card or label may have to be written. Having listed 
several functions to the right of the initial selection by progressively asking 
how each function was achieved, the logic of the sequence can be tested by 
asking why functions are needed. These questions will start with lower order 
functions on the right and progress toward the left. 

Often the initially prepared diagram will not totally agree with the how
why logic, perhaps because a function is missing or because a supporting 
function has been incorrectly located on the critical path. To finalise the 
diagram some iteration will therefore be required. It is best to be persistent 
and adhere to the logic of the FAST requirements as the full benefits of the 
process will not be realised when a partially completed diagram is all that 
results from the exercise. 

Figure 4.2 shows a FAST diagram for a college building. 

Benefits and Difficulties of FAST 

One of the main benefits of FAST diagramming is that it enables an apprecia
tion of the problem from a broad perspective, and allows quick appreciation 
of the fact that some lower level functions exist only because a higher level 
function caused them to come into being. Many times people devote atten
tion to the symptoms rather than the real problems which cause the symp
toms. Unless the real problem is solved, symptoms persist, no matter how 
much effort is applied to them. While certain symptoms may be dealt with, 
others often arise to replace them. FAST displays functions in a way that 
enables identification of the higher order problem, while recognising that 
dependent lower order functions are symptomatic of higher order decisions. 
Figure 4.2 thus permits the selection of the right solution for the right problem. 

The FAST diagram can be useful during the Creative phase, when it can be 
used to prompt alternatives for how any particular function is achieved. 

The principal purposes of the technique are to stimulate in depth thinking, 
to communicate the various levels of functions and aspects of the project in a 
broad and simply understood manner, to break the problem down into 
manageable portions and to identify 'real' problems rather than symptoms. 

The usefulness of FAST on construction projects is arguable. It can be extre
mely useful in the very early phases of a project to examine a facility's funda
mental purposes and its components. The usefulness on VE studies which are 
aimed at examining the means and methods of construction, is more arguable. 
FAST takes training and experience in order to apply it correctly. If the VMTC 
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How 

Disseminate 
information 
£5465000 

Scope line 

House 
resources 
£2560 000 

Facilitate 
study 
£2 080 000 

Administer 

Store 

-[ 

text 
£2530 000 

Store 
audiovisual 
£30 000 

Accommodate 

-[ 
students 
£1900 000 

Fa~ilitate --{ 
retrieval 
£180 000 

activities ----
Accommodate 
staff 

£370 000 

Support 
activities ----I 
£455 000 

£370 000 

Enable 
copying 
£35 000 

Show 
exhibits 
£75 000 

Accommodate 
staff 
£35 000 

Enable 
receiving 
£50 000 

Secure 
facility 
£115 000 

Offer 
amenities 
£145 000 

Figure 4.3 Function hierarchy model of a library 
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forces the use of the technique on an inexperienced team the process may 
become one of dictation by the VMTC. This will leave the team uninvolved and 
will thus not reap the benefits of FAST, whilst also probably frustrating and 
turning team members offVM. 

FAST also takes time to do properly and completely. As time is often 
constrained during a VM study, there is a tendency to give up on partially 
completed FAST diagrams when difficulties are encountered. This will have 
team members wondering why they started in the first place. 

Thus, while FAST can be an extremely effective tool which aids the VM 
study, a VMTC should use cautious discretion when deciding if, and how, the 
technique should be applied. When applied in the wrong circumstances, the 
VM study may become bogged down and lose valuable time. 

Function Hierarchy Models 

Another diagramming technique that follows the 'how-why' logic and can be 
used to display the hierarchial relationship of functions is that of Function 
Hierarchy Modelling. The Function Hierarchy Model is essentially a tree dia
gram which may follow how-why logic either vertically or horizontally, as in 
Figure 4.3. This model does not follow a number of the conventions of FAST 
diagramming such as identifying a critical path and is, therefore, often simpler 
to construct. When FAST is considered too complex for a particular project or 
team, the Function Hierarchy Model can be used to achieve some of its 
benefits. In addition, costs may be applied to the various functions at their 
different level to provide a very useful function cost model. 



5 Creative Phase 

5.1 Introduction 

It is in the compelling zest of high adventure and of victory, and in creative 
action, that man finds his supreme joys. (Antoine de Saint-Exupery) 

It is the Creative phase which is perhaps the most exhilarating stage in the VM 
process. When properly guided, the Creative phase provides a period of 
unbridled enthusiasm "and intense productivity which can be an enlivening 
experience for all team members. 

The aim during this phase is to compile an abundance of ideas regarding 
alternative ways to achieve the various functions highlighted and discovered 
during the information phase. First time participants in a VM study are plea
santly surprised when they learn how enjoyable and fruitful an experience it 
is. To a large extent this feeling is derived from the Creative phase of the VM 
study. Because of this typical reaction, it is the creative phase of a VM study 
which tends to make converts of those participants who were originally most 
sceptical. 

5.2 Basic Principles of the Creative Phase 

Creative Thinking Techniques 

Creative thinking techniques, such as brainstorming and others described 
later in this chapter, are employed to push team members beyond their 
normal problem solving patterns towards innovative solutions. 

Postponement of Judgement 

Judgement of ideas put forward during this phase is strictly prohibited. Mem
bers must refrain from judging and censoring their own ideas, as well as 
refraining from commenting on those from others. The purpose of deferred 
judgement is twofold. First, by restricting comments, idea generation can 
occur spontaneously and without interruption. This leads to the production 
of a large quantity of ideas in a relatively short period of time. Secondly, and 
more importantly, judgement can deter the suggestion of seemingly unrealis
tic ideas. As will be explained subsequently, unrealistic ideas can prove invalu
able in stimulating novel solutions. 

79 
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Positive Environment 

Whether you think you can or think you can't - you are right. (Henry Ford) 

It is important to establish a positive attitude whereby people are convinced 
that their ideas will lead to positive improvements. Negative thinking and 
attitudes that thwart creativity should be consciously set aside. One should 
look for reasons why ideas might work, as opposed to the more natural 
inclination of coming up with reasons why an idea 'would never work'. 

Large Quantity of Ideas 

It is the quantity of ideas and not their quality that is most important at this 
stage. The ideas may serve either as a viable alternative to the current design 
or as a stimulator for further ideas. Some of the best proposals resulting from 
value management derive initially from an unrealistic idea that serves to shift 
thinking in different directions. It is usual for several hundred ideas to be put 
forward during this phase. 

Hitchhiking of Ideas 

Daring ideas are like chessmen moved forward; they may be beaten, but 
they may start a winning game. (Johann Wolfgang von Goethe) 

The importance of 'wild' and seemingly far-fetched ideas should not be 
underestimated. These can provide a base from which thinking can 'hitchhike' 
to valuable ideas which would not have been derived through normal think
ing patterns. Indeed it is proposals prompted initially by these 'wild' ideas that 
often have the greatest impact of all the proposals generated from the study. 

The process of hitchhiking of ideas is so rapid it is difficult to record the path 
of ideas that lead to new solutions. The process is somewhat akin to that 
which may occur during a joke telling session. If someone were asked at the 
outset to tell five clean jokes he would probably be hard pressed to think of 
more than one or two. However, after hearing other members of the group tell 
theirs, he remembers more and more. The end result is that he will usually 
remember far more than five. 

5.3 Mental Processes in Creativity 

Individual Creative Ability 

Everyone possesses creative potential. It is difficult to measure an individual's 
capacity for creativity, but studies indicate that it is possible to improve one's 
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level of creativity with practice and training. This creative potential may be 
evoked and improved by the creative thinking techniques described later. 

General Mental Processes 

There are three mental processes associated with creativity: 

Imagination. 

The opportunities of man are limited by only his imagination. 
(Charles F. Kettering) 

Imagination enables our minds to flow towards novel combinations of pre
vious knowledge and ideas. While imagination may often be associated with 
children and daydreaming, it is a powerful process and requires effort and 
enthusiasm to invoke. Children have fertile imaginations, and they are very 
creative. But, since their creativity deals with ideas that are just unproductive 
fantasy, society teaches them to suppress their fantasies as they mature. 
Unfortunately this means that they also learn to suppress their creativity. This 
ability, however, is never completely lost; it just needs to be reawakened. 

Another characteristic found in children that can occasionally enhance the 
creativity of solutions is that of innocence and 'not knowing something 
cannot be done'. This characteristic enables less technologically knowledge
able team members to lead the VM team to new ideas which would not have 
been brought up by the knowledgeable members. Professional and technical 
knowledge is such that we often subconsciously reject ideas because we 
'know' from previous experience that they will not work. This reaction auto
matically closes a certain direction of thinking. An innocent team member 
may, however, propose an idea which opens up this closed direction of 
thinking so that a useful solution is ultimately generated. 

Inspiration 

Ninety percent of inspiration is perspiration. 

While improbable 'wild' ideas may trigger thought processes and cause 
inspired novel ideas, such ideas normally only arise when you are already 
tuned into a particular topic. 

J1/umination 

A creative thought will frequently occur when we are not conSciously think
ing of a topic. Such a process will only occur after prior deliberate thinking, 
however, and probably derives from the subconscious mind. This subcon-
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scious process may be harnessed by splitting the creative phase overnight, 
e.g. commencing on the afternoon of Day 1, taking a break for the night, and 
then concluding on the morning of Day 2. This procedure will enable team 
members to 'sleep on the problem', during which time their subconscious 
often prompts further fresh ideas. 

Self-organising Nature of the Brain 

Dr Edward de Bono, the distinguished inventor of 'lateral thinking', explains 
that the brain acts as a self-organising mechanism. This mechanism forms 
channels through which information is gathered and stored. These channels 
establish our normal patterns of thinking. 

The analogy used by Dr de Bono is that of rain falling on a landscape. 
Rainfall gathers and forms streams, rivers and valleys. Once these have been 
formed, all future rainfall is channelled along these rivers and valleys. It is, 
therefore, the initial combination of rainfall and its impact on the landscape 
which determines the way that future rain is collected and organised. 

This process is thus analogous with the manner in which incoming informa
tion follows preferred paths or patterns in the brain. The value of these 
patterns is that they allow us to recognise things. Once the pattern is trig
gered we follow along it and see things in terms of previous experience. The 
problem with this, in terms of creativity, is that the brain can only see what it is 
prepared to see and, therefore, analysis of data can only reveal ideas that we 
already have. The 'lateral thinking' techniques proposed by Dr de Bono jolt us 
out of our normal pattern of thinking, so that truly new ideas are possible. 

This description of the processes of the brain also explains the manner in 
which seemingly 'wild' ideas provoke new ideas by prompting us away from 
our typical paths of thought. 

5.4 Blocks to Creativity 

The preceding brief explanation of the general mental processes associated 
with creativity provides a basis for understanding the blocks to creativity 
which must be overcome during this phase. 

Such blocks may be defined in five categories. 

Perceptual Blocks 

Individuals perceive things in different ways. We often block out information 
which conflicts with our perceptions. A healthy aspect of the VM study is that 
it traditionally involves a multi-disciplinary group that uncovers the perspec
tives of each different discipline. Clients, architects, engineers, quantity sur
veyors and other parties, all see a project from their particular perspective 
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which may be rather narrow. It is important for each discipline to be empa
thetic to other disciplines' perspectives so that all members get a better 
picture of the problem as a whole. A broader possible set of solutions arises 
from this greater appreciation of the problem. 

Habitual Blocks 

Any act often repeated soon forms a habit; and habit allowed steadily gains 
in strength. At first it may be but as a spider's web, easily broken through, 
but if not resisted it soon binds us with chains of steel. (Tyron Edwards) 

Most of us are guilty to some degree of following procedures unquestionably 
just because we have always done things that way in the past. A good 
example of such practice is embodied in the tale of the civil service job 
created in 1803, which required a man to stand on the cliffs of Dover with a 
spyglass. He was supposed to ring a bell if he saw Napoleon coming. The job 
was abolished in 1945.1 

In construction, such habitual blocks may derive from unchallenged stan
dard specifications and briefs or habitual design practices. 

Outdated specifications may occur due to a lack of up-to-date knowledge 
or from neglecting the regular review of repetitive specifications due to 
funding shortages or other reasons. Construction, like all industries, is 
impacted on by the growth in pace of technological change, and it is thus 
not always possible for designers and/or regulatory authorities to keep fully up 
to date with all advances occurring in some fields. 

A Case Example of such an event was highlighted during a study on the 
refurbishment of an extremely large public swimming pool. 

Case Example 

Owing to updated health requirements, the capacity of the filtration system 
for the swimming pool had to be increased. The designer had proposed ex
panding the existing low rate filtration system to provide the additional ca
pacity required. This expansion required a new building to house the 
additional equipment. A team member who was an expert in swimming 
pool design advised that there are now modern high rate filtration systems 
which had become the norm for new swimming pools. Utilisation of the 
high rate filtration system would render the new building for equipment un-

1. Alfred Knopf, Up the Organisation: How to Stop the Corporation from Stifling People and 
Strangling Profits (New York, 1970), p.93. 
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necessary. This expert was able to produce the requisite backup document
ation to provide evidence that the modern system met health standards 
and the system was subsequently adopted. This proposal yielded savings of 
approximately £750 ODD, primarily due to the elimination of the need for a 
new building to house additional filtration plant. Moreover, the local author
ity's standard specifications were changed to allow the use of high rate fil
ters in other swimming pools under their jurisdiction, thus resulting in 
further savings on projects other than the one reviewed by the VM team. 

Such circumstances should in no way be considered a reflection on the 
design team's expertise, as it is often building regulations that are unable to 
keep pace with technological advances. Keeping up to date with technology 
is a growing problem that is likely to increase rather than diminish for both 
designers and building regulatory bodies. It has been said that some 90% of 
scientists who have ever lived, live today. Such statistics indicate that the pace 
of technological change is likely to continue to escalate rather than to level 
off. 

Another example of outdated specification arose when a VM study on an 
educational facility unearthed a requirement for expensive brass piping for 
water, as opposed to more commonly utilised and cheaper copper piping. In 
this case the educational authority knew that their specifications were out
dated but did not have sufficient funding to update them. 

Habitual practice may occur on a broader level in a client's brief. This was 
evident in a VM study of the brief for a police station project in New York 
City, USA. 

Case Example 

The project was for a new police station for the 41 st Precinct in the Bronx 
(known commonly from a movie as 'Fort Apache, the Bronx'). The original 
design brief followed accepted guidelines for police stations which required 
the building to have a basement and three storeys. During their review the 
VM team discovered that there was rock close to the surface throughout 
much of the site. The construction of a basement represented an expensive 
proposition, so the VM team questioned why it was standard practice to 
build police stations in the manner described. No satisfactory solution was 
discovered and thus the team proposed that the brief be revised to include 
a two storey building with a partial basement for mechanical and electrical 
equipment in an area where the rock was relatively deep. This solution re
duced the project cost by about 20% and pleased the end users in that 
the two storey design enabled distinct separation of public and non-public 
functions between the ground and first floors respectively, which improved 
security. 
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It is important for the VM team, therefore, to be free to broadly challenge 
aspects of a brief or design to discover suboptimal decisions made as a result 
more of habit than of objective evaluation. 

Emotional Blocks 

The greatest mistake a man can make is to be afraid of making one. 
(Elbert Hubbard) 

An upbringing of derision for mistakes and failure makes us all averse to 
putting forward ideas that may be suboptimal or incorrect. This aversion or 
fear suppresses the seedlings of ideas that may spawn new and valuable 
approaches. Members of the team should overcome their fear of making 
mistakes and put forward all their ideas, as well as countering and resisting 
temptations to deride the ideas of others. In addition, members must keep an 
'open mind' and avoid overly defensive attitudes of any point of view, parti
cularly during this phase. 

Cultural and Environmental Blocks 

The culture and environment in which we are raised impacts on our percep
tions. A good example in the western hemisphere, in particular, is a general 
belief that analysis, reason and logic can ultimately overcome problems 
optimally. Research into the process of creativity, however, refutes such beliefs. 
In addition, cultural aspects can impose a strong desire for conformity which 
obviously stifles creativity. 

Professional Blocks 

Professional regulation and education tends to confine us within boundaries 
of behaviour and perception. While such boundaries are useful in certain 
contexts, their existence should be borne in mind so that they do not inhibit 
creative solutions. 

5.5 Creative ThinkingTechniques 

There are numerous techniques available to stimulate creative thinking which 
may be applied during this phase. By far the most commonly used in VM has 
been brainstorming. Studies have, however, indicated that other techniques 
may gain better results on occasion. The techniques now described are not an 
exhaustive list of those available, but comprise the more common ones. While 
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the brainstorming approach would probably be optimal during initial involve
ment with VM, individuals may wish to progress to the use of other methods 
described as they become more experienced. To avoid protracted explana
tions of these techniques they are included here with brief descriptions. 
However, we have included a references section (in Appendix 2) for those 
readers desiring more advanced instruction in the techniques. 

Brainstorming 

The members of the VM team are prompted to spontaneously produce ideas 
regarding specific aspects or general areas of a project's conceptual basis or 
design. The rules for brainstorming are as follows: 

1 The problem under study should be described to the team in advance. 
This description normally occurs broadly during function analysis in the 
Information phase. 

2 A positive environment should be established by the VMTC prior to em
barking on idea generation. 

3 The group should be relatively small (e.g., up to eight members) and 
should consist of members from diverse backgrounds. This diversity is 
achieved by the multi-disciplinary nature of the VM team. It may also 
be beneficial to include team members from both sexes because it is 
widely held that their thought processes differ in some ways. In brain
storming, any such difference is an advantage. 

4 Illogical ideas and freewheeling are encouraged. 
5 Quantity and not quality of ideas are encouraged, on the premise that 

the more ideas that are generated the greater the likelihood of valuable 
ideas. 

6 Judgement of ideas is prohibited. 
7 The combination and improvement of ideas is encouraged. To enable this 

process, the ideas are written on flip charts for all team members to see as 
they are generated. 

Adrenalin starts to flow in a brainstorming session. When individuals see 
their ideas being listed as they present them, they feel encouraged to offer 
even more; also, one team member's ideas will spark a related idea from a 
fellow team member, and this in turn will spark an idea in another team 
member, and so on. The idea in brainstorming is to keep these juices flowing. 
Comments, particularly negative ones, during this process serve to act as a 
damper. When a team member's ideas are shot down as soon as he offers 
them, that team member will tend to become gun shy, and further ideas from 
that source will be lost. A brainstorming session, when properly conducted, 
becomes a fervent and exhilarating exercise for participants which generally 
results in the generation of numerous useful suggestions. 
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The Gordon Technique 

This is similar to brainstorming except that team members are not informed of 
the actual problem to be considered. Instead, the team leader defines only the 
general problem area. Thus in the case of a prison project one might discuss 
the 'ways things are enclosed' or for a multi-storey car park the topic for 
discussion may be for 'ways to store things with limited space availability'. 

This general problem area is discussed until the team leader feels there has 
been sufficient dialogue. Then the specific problem is introduced and team 
members are encouraged to relate the points made during the general con
versation to the problem at hand. This 'roundabout' procedure is used to 
avoid a tendency to derive habitual solutions when there is a specific descrip
tion of the problem initially. The lack of a specific direction during general 
discussion can be frustrating for some team members but, with careful 
guidance from the team leader, the technique can yield innovative solutions. 

Synectics 

This technique is used to 'jolt' members out of their normal thinking patterns 
by using analogies and metaphors to describe a problem in an unusual 
manner. 

1 Personal analogy. This is where you imagine yourself as part of the element 
that you are to consider, e.g 'I am a fire alarm system ... what must I do?' 

2 Direct analogy. This is where similarities between two items, functions, 
methods or ideas may be compared. Ideas from one application may be 
used for another, like the inventor who based the idea of artificial grass on 
the carpeting process. 

3 Fantasy analogy. Under this technique unhindered imagination is sought. 
One might fantasise about an invisible boundary through which prison
ers could not pass which would eliminate the need for highly secure en
closures. Such a fantasy should be followed to see whether it may lead to 
unusual but practical alternative solutions. 

Lateral Thinking 

Dr de Bono has developed a number of systematic techniques aimed at 
enhancing creativity. These can be used by individuals or groups to change 
the direction of thinking and, thus, introduce new ideas at will. 

Only a selection of these techniques are included in this text, so readers 
who are interested in lateral thinking should obtain Dr de Bono's original texts 
for in depth coverage of his techniques. 



88 Activities Involved in VM 

Challenge 

The simple process of challenging the factors that shape decisions in arriving 
at a design can have far-reaching consequences. de Bono suggests that the 
factors that impact our thinking should be purposefully spelled out and then 
challenged, even if those factors seem justified initially. He proposes that 
factors such as dominating concepts, assumptions, boundaries of feasibility, 
essential factors and others should each be identified and questioned. In VM 
on construction projects the challenge activity can occur at different levels, 
from broad concepts and assumptions to the choice of one design detail over 
another. 

The huge potential for savings from simple challenge is portrayed by the 
following example of a combined sewer overflow project in New York City. 

Case Example 

The sewers in New York are designed to carry both sanitary waste and storm 
water. The water was required to be cleansed of both organic materials and 
infectious bacteria prior to subsequent drainage into natural waterways. 
The problem was, however, that treatment plants could only handle about 
twice the volume of sanitary sewage and thus when it rained their capacity 
was severely exceeded. This excess was discharged straight into the natural 
waterways without prior treatment. A number of projects had been under
taken prior to the subject project to mitigate this problem. These projects 
had all included facilities designed to contain the increased sewage volume 
caused by most storms and to disinfect those occasional overflows which 
would occur after more severe storms. Accordingly the subject project fol
lowed the same design guidelines. During the study it became apparent, 
however, that in this case the sewage underwent natural disinfection due 
to natural aeration during its journey. By the time the water reached the out
flow it was already disinfected to a level accepted by environmental regula
tions. Thus it was possible to eliminate the disinfection function. This 
reduced the project cost of some £500 million by almost 50%. Despite the 
fact that it initially seemed appropriate to use solutions that were appropri
ate on previous projects, challenging the disinfection requirement gener
ated huge savings. 

Whilst the idea above came during a normal brainstorming session, the 
process of challenge is intuitively encouraged by VMTCs. For new practi
tioners, the more formal challenge techniques proposed by de Bono may 
prove valuable. 
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Provocation 

Dr de Bono suggests that new ideas can be provoked either by chance, as in the 
story of Isaac Newton's enlightenment of the concept as to gravity when hit on 
the head with an apple, or by using systematic techniques. He describes several 
provocative methods, such as the escape method, in his books. 

Under the escape method one describes all the obvious as well as hidden 
aspects that are taken for granted in connection with something, and then 
one must try to escape from them. It is generally taken for granted that 
libraries contain books, thus to escape from this supposition one could make 
the statement 'the library contains no books'. This could lead quickly to the 
idea that future libraries will rely more and more on electronic information 
and this would reduce future expansion requirements. Similarly one could use 
the provocation that 'a swimming pool has no water'. This could lead to the 
suggestion that a spray pool should be used for young children, as opposed to 
one full of water. This latter suggestion actually proved valuable in connection 
with one project, but was in that instance provoked through the use of 
function analysis. 

Another provocative technique is that of the 'Stepping Stone' method 
which can achieve provocation in four ways: 

1 Reversal of the usual way of doing things 
2 Purposeful exaggeration of measurements and dimensions 
3 Distortion of normal arrangements 
4 Wishful thinking. 

de Bono suggests preceding provocative statements with the prefix of 'po', 
to avoid confusion and wasting time in judging the statement. 

A provocative technique that may be particularly useful when idea gen
eration curtails is the Random Input method. de Bono suggests the compila
tion of a random list of 60 words. When ideas dry up one can look at the 
second hand of one's watch, or a clock, and pick the word which corresponds 
to the number to which the second hand points. Thus, if the second hand 
points to 25 one would use the 25th word of the list of random words, and 
then derive a connection between that word and the problem at hand. 

The Concept Fan 

This technique (from de Bono) may be particularly applicable during early VP 
studies when alternative means of achieving the proposed project's function 
may be explored. 

To construct a concept fan, one moves from the objective of the creative 
session to broad concepts or 'directions' that may achieve the objective. 
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These broad concepts are followed back to more detailed concepts which are 
in turn followed back to ideas. 

An example of a concept fan (compiled by the authors) for dealing with the 
shortage of available prison cells is shown in Figure S.l 

There may actually be a number of layers of concepts between the direc
tion and idea levels. The systematic construction of the concept fan forces the 
consideration of a greater number of alternatives than would be available 
from seeking alternatives directly. 

Checklists 

Some ideas crop up repeatedly in studies, and these can be recorded on a 
database which can be used as a checklist for future studies. These checklists 
may range from specific, with items such as 'reduced floor to floor height' or 
'raise building out of rock', to more general, with items such as 'review space 
allocations'. 

Care must be exercised when using checklists so that previous ideas are 
not force fitted to your problem, or project, in a manner which may provide 
faulty conclusions. 

Attribute Listing Technique 

By this method, the attributes of an element or function are listed in a detailed 
breakdown. Each of these attributes is then questioned and may be modified 
to improve it. 

Crawford Slip Writing Technique 

Team members are asked to write down their ideas relating to particular 
problems on slips of paper. There may be a number of different coloured slips 
of paper to relate to different problems considered. After a suitable time, the 
team leader collects the slips and lists the ideas so that the team members 
can all see them. Hitchhiking of ideas may then be encouraged in the manner 
used in the brainstorming technique. 

This method can be a good way to stimulate teams that are reluctant at the 
beginning of brainstorming sessions. 

Phillips 66 Buzz Session 

This method is for use with large groups. The main group is divided into a 
number of subgroups in which individual team leaders are appointed. These 
subgroups then proceed with brainstorming in the manner described earlier 
in this chapter. From time to time the leader of each subgroup is requested to 
present the ideas that they have generated. The session leader may then 
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redefine another problem or select one of the subgroup's ideas and instruct 
the various teams to generate more ideas on this redefined basis. The resulting 
numerous ideas are often diverse and valuable, and are produced within a 
short time scale. 

5.6 Role of the VMTC 

Guidance in Creative Thinking Techniques 

The VMTC must select appropriate creative thinking techniques and provide 
team members with guidance in their application. This requires that the VMTC 
be thoroughly knowledgeable about the different techniques available, and 
the circumstances under which they should be applied. Often the VMTC 
must initially 'get the ball rolling', stimulating the team by proposing a few 
wild ideas or requesting ideas from individuals. 

Team members will differ in their attitudes toward putting forward ideas in 
group situations, such as brainstorming. TheVMTC should draw out ideas from 
'shy' team members while carefully tempering the more enthusiastic mem
bers, so that the study benefits from each member's expertise and not just 
from the loudest or most forceful. Additionally, the VMTC must keep the study 
on track and bring the team back to focus if it starts drifting from the problem 
at hand. 

Structuring the Process 

Depending on the stage at which VM is applied, the process may be struc
tured to consider initially overall project concepts, such as alternative ways to 
achieve the broad functions of the building or project, and then move on to 
more detailed areas. The more detailed areas may include operational and 
maintenance aspects and site, architectural, structural, mechanical, and elec
trical elements, which will all be considered in turn. 

Recognition of Valuable Ideas 

With experience, the VMTC should attain a level of intuitive appreciation of 
ideas with potential. When such ideas are encountered, the team should be 
guided to develop the idea to see where it may lead. 

Deferring Judgement 

A simple requirement such as getting the team members to defer judgement 
and commenting during idea generation can be surprisingly difficult. It is 
important that the VMTC gently, but firmly, stop comments or the session 
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may degenerate into a disorganised babble which produces poor results. Each 
VMTC will develop their own ways to control team members. One effective 
device is to establish a 'sin tax', whereby members have to donate 10 pence or 
so to a kitty every time they make a comment. It also acts as a team building 
device because when someone 'sins', good natured 'ribbing' by the other 
team members usually occurs. This tends to lighten the atmosphere which is 
conducive to building team spirit. 

Creating a Conducive Environment 

The VMTC plays a key role in establishing a positive atmosphere, particularly 
during this phase. Members should be oriented towards looking for reasons as 
to why ideas work, or how they could be modified to become valuable. 

It also helps if the VMTC can introduce an element of fun into the session, 
as this generally enhances motivation and relaxes team members, which 
helps to release them from inhibitions. 

Recording 

Either the VMTC or, on occasion, an assistant will write down the ideas as they 
are generated. These are normally written up on flip-chart pages which are 
then pinned up on the walls around the room as they are completed so that 
all the team members can see them. During a creative session it is often 
difficult to keep up with the speed with which ideas are being announced. 
Recording in this manner, thus inevitably slows down the process. In addition, 
comments may be missed and team members may stop actively listening to 
the ideas of others while holding on to a thought and waiting for the time to 
express it. Such occurrences may result in a loss of the stimulation potential of 
some ideas. While normal practice ignores such problems, a possible way to 
overcome some of them is to issue members with idea sheets which they 
each fill out themselves. These can be collected from time to time and given 
to a stenographer to type up on a computer during the study. At the end of 
the creative phase these typed idea lists may be printed out and used for 
subsequent evaluation. While such a procedure overcomes the potential 
problems associated with the flip chart method it tends to cause considerable 
repetition of ideas which must then be sifted during the evaluation phase. The 
choice of method is ultimately derived from the personal preferences of the 
VMTC or team members. 

Ideas are generally formulated and recorded in sections. Thus, architectural 
ideas may be initially listed followed by mechanical, electrical, structural, site, 
operations and maintenance, and so on. An example of an abbreviated idea 
listing taken from flip charts on the wall is shown in Working Document 5.1. 
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Working Document 5.1 Example of a partial creative idea list 

PROJECT: EXAMPLE PAGE: 
1 of 1 

ITEM DESCRIPTION RATING 

ARCHITECTURAL 
A-1 Raise building out of rock 
A-S Reduce floor to floor height 
A-13 Eliminate operable windows 

HVAC 
H-1 Use ceiling as return air plenum 
H-13 Use standard filters in lieu of special filters called for in Brief 
H-17 Use deep well water for cooling 

ELECTRICAL 
E-1 Eliminate emergency generator and use battery packs in 

selected fluorescent fixtures 
E-11 locate switchgear and generator externally 

SITE 
5-12 Delete parking 
5-17 Add bicycle racks 
5-18 Create smoking area 

5.7 Group versus Individual Creativity 

One of the traditional arguments for the benefits of group brainstorming is 
that it provides synergy, i.e. the productivity of the group in total is higher than 
that of the sum of results of all the members if they had undergone idea 
generation individually.This argument has, however, been challenged by some 
studies which indicate that individual thinking consistently outperforms 
group brainstorming. Dr de Bono suggests that group brainstorming can 
waste time, suppress suggestions, and result in 'group think' - a phenomenon 
which induces suboptimal consensus. He recognises, however, that group 
activity may be better to develop an idea, particularly where different areas 
of expertise are required. This is the case in the review of construction 
projects. While it is productive to seek out and test other techniques, it must 
be noted that these other methods have not supplanted group brainstorming 
in VM as it is applied in the construction industry. In construction oriented 
VM, group brainstorming has proven its effectiveness in thousands of VM 
studies, and is still the universal norm. 

While on most occasions the more usual group sessions are satisfactory for 
VM purposes, more advanced VM teams may wish to apply a combination of 
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individual and group techniques to enhance productivity. The combined 
approach may gain from the production of a greater number of ideas during 
an initial session using individual creative methods such as the various lateral 
thinking techniques whilst also benefiting from the development and hitch
hiking aspects of group sessions in a second session. The combined approach 
would work best where team members have had some training in individual 
creative techniques, and would thus only really be suitable for experienced 
and advanced teams. 

Individual creative thinking on its own would not be sufficient for VM, as 
the communicative advantages whereby each discipline gains from the per
spectives of their counterpart disciplines would be lessened. 



6 Evaluation Phase 

6.1 Introduction 

Concentrating on the essentials ... we will then be accomplishing the 
greatest possible results with the effort expended. 

(Ted W. Engstrom and R. Alec MacKenzie) 

During this phase the desire for the judgement of ideas, which was suppressed 
during the creative phase, is released. 

The ultimate objective of a VM study is to provide proposals which can be 
implemented. If the proposals are not implemented, then their potential value 
will not be realised no matter how good they were. It is important, therefore, 
to ensure that proposals are comprehensively thought out, supported with 
detailed calculations and are unambiguous. The development of each indivi
dual proposal is thus fairly time consuming. This means that the time limita
tions of the VM study limit the number of proposals which can be adequately 
developed. The objective of the evaluation phase is to screen the ideas 
generated during the creative phase, so that only the best ideas will be 
selected for development. 

When reviewing the ideas, a conscious attempt is made to combine them 
where advantageous. On occasions, a combination of ideas can provide a 
more valuable solution than implementation of the ideas singularly, i.e. the 
total is greater than the sum of the parts. There are also circumstances where 
a combination will provide an effective solution from otherwise unworkable 
individual ideas. 

Team members should be objective during their evaluation and consider 
both advantages and disadvantages of each idea. The positive attitude that 
should have been established in the creative phase should continue during 
the evaluation of ideas: ideas should not be discarded too easily. Instead, 
where disadvantages are identified, creativity should again be applied to see 
if they can be overcome. 

A certain amount of sensitivity is needed during this phase. Although 
judgement is required, any criticism should be constructive. It has been said 
that criticism is one of the few things that people would rather give than 
receive. The VMTC should temper any members who become overly zealous 
in their criticism of ideas as other members may take insult, which will detract 
from team morale and hinder the remaining portion of the study. Humour is 
the VMTC's best ally in diffusing such destructive criticism. 

97 
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At times, it is also necessary to exercise professional courtesy in the screen
ing of ideas. Sometimes the team may identify missing elements of a design 
that are obviously needed and may have been omitted as a temporary over
sight by the design team. Rather than highlighting such deficiencies to the 
client, the VMTC should exercise discretion and perhaps quietly notify the 
design team as an aside to the study. Such omissions are very likely to be 
discovered by the design team during design development, and there is 
nothing to be gained from embarrassing the design team by raising such 
issues publicly. 

6.2 Procedure 

Initially, the VMTC may prompt a discussion on the evaluation criteria to be 
applied during review of the ideas. While these criteria may differ with indivi
dual ideas it is useful to sensitise the team members to the broad criteria that 
should be considered as well as to their order of significance. 

Following this discussion, the VMTC may read out each idea individually 
and invite the originator of that idea to briefly explain the idea to the remain
ing team members. The main advantages and disadvantages of each idea 
should be noted during this explanation. When considered appropriate, the 
VMTC will encourage team members to apply creativity to overcome or 
mitigate disadvantages. 

After the team has listened to explanations of the ideas and discussed their 
broad advantages and disadvantages, an evaluation technique is applied to 
eliminate impractical ideas and determine the best ideas for development. 
There are several methods of evaluation available as described later in this 
chapter. By the end of the evaluation process the team may have whittled the 
original creative idea listing down by three quarters or more, leaving only the 
best ideas for further development. 

Despite the information gathering activities undertaken during the Infor
mation phase, it is unlikely that an external VM team will be aware of all the 
constraints and considerations that will impact on the potential implementa
tion of the VM proposals. It may, therefore, be beneficial at this stage to 
conduct a 'reality check', and contact the original design team representative 
or decision maker to review the ideas selected to discover whether there are 
any that are impractical in the light of considerations unknown to the VM 
team. A 'reality check' at this stage avoids wasting valuable time developing 
proposals that have no chance for implementation. 

Once this final weeding process has been undertaken the remaining ideas 
are then allocated to individual team members for development. They are 
normally allocated according to the discipline affected by the idea. Ideas 
which impact on several disciplines, or which are general in nature, may be 
allocated to more than one team member. 
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6.3 Evaluation Criteria 

The criteria against which ideas should be judged will differ according to each 
project and each idea reviewed. 

Typical technical criteria may include, but not necessarily be limited to: 

Cost 

• Savings potential in terms of initial capital cost, operations and 
maintenance costs, staffing costs, etc. 

• Ease of implementation and any associated abortive design or redesign 
costs 

• Knock-on cost impacts. 

Function 

• Aesthetics 
• Whether proposed alternative meets required functions 
• Whether proposed alternative constitutes an improvement to 

the original design. 
• Flexibility for future uses or expansion of the facility 
• Safety during occupancy 
• Security. 

Time 

• Impact on design time 
• Impact on construction programme 
• Impact on durability, reliability, and service lives of facility and/or its 

components. 

General 

• Constructability 
• Safety during construction 
• Jurisdictional considerations. 

In addition to the technical criteria outlined above, consideration should 
also be given to political factors. If there are solutions which are strongly 
favoured by certain key decision makers then it may sometimes be futile to 
confront them with alternatives, no matter how objectively they have been 
thought out by the VM team. Developing such alternatives in the face of an 
obvious rejection would be a waste of precious development time. 
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6.4 Evaluation Techniques 

There are a number of evaluation techniques available, each of which have 
strengths and weaknesses in particular circumstances. It is important for the 
VMTC to recognise such strengths and weaknesses so that the best technique 
for the prevailing circumstances can be selected. The more common techni
ques are described subsequently together with commentary regarding their 
effectiveness in different situations. The techniques are described under the 
categories of: 

• Selection by VMTC 
• Simple democratic 
• Complex democratic 

Selection of Ideas by VMTC 

There are two broad approaches under which the VMTC may select the ideas 
for development, which may be defined as autocratic or benevolent auto
cratic. 

Under the autocratic approach, the VMTC will select ideas for development 
without any input from team members. This process can be very fast and thus 
maximises the time for development. It also overcomes any difficulties that 
may occur due to the inexperience of the team. The major drawback, how
ever, is that it fails to recognise the team members' knowledge and experi
ence. The VMTC acts as a facilitator, and is not necessarily the best team 
member to judge the technical merits of ideas that were actually put forward 
by the team members who have detailed technical expertise. This approach, 
therefore, is not recommended. 

Under the benevolent autocratic approach, the VMTC will select ideas for 
development, but will subsequently ask the team members if they agree with 
the selections. This is an improvement over the former technique in that the 
team members have a limited input into the selections in their editing role. 
The editing role may, however, still be suboptimal as the identification of all 
relevant criteria often only occurs after some investigative discussion. The 
speed that is achieved under this technique may thus be offset by the poorer 
quality of the ideas selected. As with the autocratic approach, this technique 
should only be applied when there are strict time constraints and when team 
members are insufficiently experienced. 

Simple Democratic Selection 

There are also two broad approaches under which a simple democratic 
selection process may be applied. These may be defined as consensus rating 
techniques and voting techniques. 
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Consensus Rating 

Under consensus rating techniques, the team members are encouraged to 
discuss the ideas and to agree on an overall rating or score for the ideas, one 
by one. Several rating systems may be applied as described below: 

• NumericaI1-10: This system is used to rank all the ideas on a scale of 1-
10. Generally all those ideas with a rating of 9-10 will be developed into 
proposals, whilst those with a rating of 8 will only be developed if there is 
sufficient time. Ideas with scores of 7 and below will not be developed. 
Even though the ideas with ratings of 7 and below are not developed, 
they may be useful to a sophisticated VM client if future cost reductions 
are required. Upon recognising the need for further cost reductions the 
client can review the undeveloped ideas for potential savings in the order 
in which they were rated, i.e. review the ideas with a rating of 7 first 
followed by those with a 6 and so on. The disadvantage of this system is, 
however, that precious time may be wasted in discussing the relative 
scores of those ideas with ratings below 7. Team members might also be 
affronted when some of their ideas get very low scores. 

• Numerical 1-4: This system is used to rate each idea with a score of 1-4, 
which represents the manner in which the idea is to be treated as follows: 

1 Idea is to be developed 
2 Idea is to be developed if there is sufficient time 
3 Idea has some merit but is not to be developed 
4 Idea has little merit and should not be considered. 

The 1-4 rating system overcomes the major disadvantage of the 1-10 
system in that time is not wasted discussing the relative ranking of ideas 
that are not to be developed anyway. It is thus a very effective system. 

• Dual rating system: A dual rating system may be utilised which com
prises an initial rating by technical and functional criteria followed by a 
secondary rating in terms of level of cost impact. 

Initial technical rating: 

1 Idea accepted 
2 Idea accepted and to be developed if sufficient time and cost 

saving potential 
3 Idea has some merit but is rejected 
4 Idea has little merit and should not be considered. 

Secondary cost impact rating: 

1 High cost saving potential 
2 Marginal cost saving potential 
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3 No cost saving potential 
4 Additional cost. 

Thus ideas scoring 1/1 or 1/2, 2/1 and so on will be developed as the best 
ideas which combine technical and cost improvement. Problems asso
ciated with this system are that it is more complicated than the single 
rating systems and thus may be more time consuming. In addition, it 
tends to eliminate very good technical ideas that result in some addi
tional cost even though they may represent good value. 

• Accept/Reject system: This is the simplest rating technique, whereby 
ideas are either simply accepted or rejected. Whilst this seems a simpler 
approach than the others it can, in fact, be time consuming in that there 
are no compromises or middle positions. This means that members tend 
to argue more fervently for an acceptance or rejection. In addition, the 
system fails to provide the client with a relative scoring of ideas which 
were not developed which, as previously discussed, may be useful for 
later cost reduction exercises. 

One of the major advantages of the consensus rating techniques is that 
they enable investigative discussion of the ideas, and thus the ideas selected 
have the benefit of expert technical consideration in their selection. Open 
discussion can, however, be difficult to control, particularly for an inexper
ienced VMTC. A careful balance must be struck between the need for suffi
cient discussion and wasting precious development time in discussing ideas 
for too long. In addition, the VMTC must encourage relatively equal participa
tion by team members so that no one member dominates the discussions 
and thus biases the selection process. 

Voting 

Voting for ideas may occur with or without discussion by team members. The 
former approach involves the two steps of team members voting for ideas 
which they believe have merit and then deciding on the number of votes 
needed for an idea to be developed. The latter approach adds a third step of 
discussion of the ideas selected during voting. 

An equal number of votes is awarded to each team member and that 
number is generally limited to half or less of the number of ideas generated 
during the creative phase. It is important that each member is allowed to cast 
only one vote for any individual idea, and that members vote independently 
from each other for the ideas that are best from all disciplines and not just 
their own. 

One practical method to limit the number of votes and avoid multiple 
voting is to issue each team member a set number of sticky labels which 
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they each initial. Team members may then stick one label against each of their 
favoured ideas which will generally be listed on the pages of a flip chart which 
have been pinned up around the room. 

Once the votes have been allocated, they may be collated and totalled for 
each idea. Then the team or VMTC can decide how many votes are necessary 
in order for an idea to be developed. 

This method of voting is very quick and involves all of the team members. 
However, if discussion of the ideas selected is not allowed there is a major 
drawback in that some ideas which are non viable due to technical or cost 
implications may actually receive enough votes for them to be developed. The 
reason for this is that votes are cast by team members for all disciplines and 
not just their own. Individuals may thus vote for ideas without a full apprecia
tion of the implications of those ideas beyond their domain of expertise. 
Consequently, this method is flawed and is not recommended by the authors. 
However, for this reason voting with subsequent discussion is frequently used 
so that the experts in the various disciplines may object and highlight any 
ideas that have been voted as favourable but, in reality, are impractical for 
reasons not initially understood by those voting for them. This is a viable 
method. 

Voting methods are quick and do not require a large degree of control from 
theVMTC. 

Complex Democratic 

The techniques categorised under this title consist of techniques that first 
weigh evaluation criteria according to their relative importance and then 
score alternatives on the basis of the weighted criteria to determine those 
that are optimal. The technique discussed here is that of the combined 
Criteria Scoring Matrix and Alternative Analysis Matrix. 

The process involved with the Combined Scoring Matrix and Alternative 
Analysis is indicated in Figure 6.1 and is detailed in the following text: 

Step 1: Select the criteria and list them on the left hand side of the 
Criteria Scoring Matrix. While there is theoretically no limit on the number 
of criteria used it is rare in a VM study to allocate more than twenty, due to 
time constraints. Generally the number of criteria will range from 5-10. As 
shown in Figure 6.1, each criterion corresponds to a letter, e.g. initial cost is 
A, aesthetics is B, and so on. The reason for this will become clear during the 
later steps. 

It is very important that each criteria is wholly independent of the others 
because any overlaps will skew or bias the results. A common error is to 
include both initial costs and total life cycle costs as separate criteria. As 
initial cost forms a portion of the total life cycle cost the inclusion of both as 
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Criteria 

Criteria scoring matrix 

A Initial cost 

B Maintenance cost 

C Aesthetics 

D Insulation properties 

E Time for construction 

F Durability (appearance 

over time) 

G 

Exterior wall 
Altematives 

Analysis matrix 

1 Glazed curtain wall 

2 Precast concrete 

3 Metal panel 

4 Brick and block 

5 

6 

Initial cost has 

medium preferences 

How important 

4-Major preference 

3-Medium preference 

2-Minor preference 

1-Letter fletter no. Aesthetics 

has medium 

preference over 

Maintenance cost 

preference. Each 

scored one point 

Weightings 
adjustable to 
a range of 
1-10 
zero is 
allocated 

E I D I C I B A a1 

Notes: 
Weight of 
importance (10) 

X 
score above 
diagonal line 

) 1+2+2) (3;;;) 1+2+3) r:::.tJ / 
5 11 6 14 

From key below 
option 2 has 
low initial cost 
therefore scores 
'excellent' (5) 

=62 

=87 

=67 

=87 

* 

* 

Excellent - 5; Very good - 4; Good - 3; Fair - 2; Poor - 1 

Source: based on A. J. Dell'lsola and S. j. Kirk, Ufe Cycle Costing for Design 
Professionals (McGraw-Hili, 1981). 

Figure 6.1 Evaluation of external wall alternatives using combined scoring matrix and 
alternative analysis 
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separate criteria would mean that initial costs is in effect included twice 
and is, therefore, allocated excessive weighting. One must also guard 
against taking one issue and including it as a number of criteria. 

Step 2: Having established the criteria, the next step is to assign a 
relative weight of importance to each of them. Whilst this could be 
achieved subjectively by allocating weightings based on team members' 
intuition, the Criteria Scoring Matrix enables an objective analysis. This 
objective analysis commences with the comparison and rating of each 
criteria against all of the others. Thus criterion A will be compared against 
criteria B, then C, then 0, and so on. During comparison it is decided which 
of the two criteria is more important, and the more important criteria is 
rated according to the following key: 

4 Major preference over other criteria 
3 Medium preference over other criteria 
2 Minor preference over other criteria 
1 No preference over other criteria. 

The more important criterion, together with its score from the above key, 
is then written into the box where the two criteria intersect on the matrix. 
Thus, on Figure 6.1 you would start in the top left hand corner of the matrix 
by comparing criterion A to criterion B. Figure 6.1 indicates that it was 
decided that A had a medium preference over B and thus 'A-3' was written 
in the box where A and B intersect on the matrix. When compared against 
criterion C, A was again considered more important, but had only a minor 
preference, on this occasion, and so 'A-2' was written in the intersecting 
box. This process is repeated until each criterion has been compared 
against all of the other various criteria. 

Step 3: Once the comparisons have been completed, the scores for 
each letter may be totalled to provide a relative weighting for each of the 
criteria. This totalling provides the 'raw score' indicated at the bottom of the 
Criteria Scoring Matrix. While these raw scores can be used as the weight
ings for each of the criteria it is often more easy to understand and 
appreciate the relative weightings if they are converted from the raw score 
to a weighting score range from 1 to 10. Thus the highest raw score will be 
allocated a weighting of 10 and lower raw score, will be allocated a pro rated 
score between 1 and 10. If any criteria have a raw score of zero they are 
assigned a minimum weighting of 1 so that they are not eliminated totally 
from consideration during the comparison of alternatives. 

Step 4: Having assigned weightings to each of the criteria one then 
moves to comparison of the various design solution alternatives on the 
Alternatives Analysis Matrix. Here the first step is to evaluate each alternative 
in turn against each of the criteria. This evaluation consists of reviewing the 
alternative against a criterion and scoring it according to the following key: 
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5 Excellent 
4 Very good 
3 Good 
2 Fair 
1 Poor. 

The score is inserted below the diagonal line in the box which represents 
the matrix intersection between the alternative and criteria. Thus, in 
Figure 6.1 where alternative 1 is evaluated in terms of criterion A (initial 
cost) the alternative is allocated a score of only 1 (poor), as it is considered 
that the proposed design solution is relatively expensive. 

Step 5: The next step is to convert the scores of the alternatives against 
criteria to weighted scores which reflect the varying degrees of importance 
of each of the criteria. This is achieved by multiplying the weight of impor
tance for the criteria (at the top of the matrix) against the score achieved by 
the alternative (below diagonal of box where alternatives and criteria inter
sect). The result of this multiplication is inserted above the diagonal line in 
the box which represents the matrix intersection between the alternative 
and criteria. In Figure 6.1, therefore, the weighted score of alternative 1 in 
respect of criterion A becomes 10 which derives from a score of 1 multi
plied by a weighting of 10. 

Step 6: The final step is to total the weighted scores for each of the 
alternatives in the total column on the right hand side of the Alternatives 
Analysis Matrix. The alternative with the highest score is then taken to be 
the optimal solution, and should be selected. Often several of the alterna
tives achieve fairly similar scores in which case there may be more than one 
alternative that is selected for development. 

This evaluation approach can be seen to be far more sophisticated than 
the previous approaches. While it takes greater effort and time, the technique 
is very useful when considering complicated situations or when it is important 
that the final decision maker(s) understand(s) the manner in which alterna
tives were selected. The approach enables the objective consideration of 
numerous criteria consisting of both economic and non- economic factors. 

The technique may be applied on the micro scale to evaluate alternatives 
for project elements or components as shown in Working Document 6.1 and 
Figure 6.1. It may also be very effectively applied on a macro scale either to 
assess alternative schemes or project designs during feasibility stage or to rank 
and select optimal projects for a multiple project construction programme 
with limited resources. 

While this approach does produce an optimal solution it may be felt that 
this solution is unwarranted once the final outcome is totalled. Iteration is thus 
required to reach a reasonable answer using this technique. Perhaps the 
major benefit of the technique is gained not from quantitatively calculating 
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the 'best' solution, but is derived from being forced to review all the pertinent 
criteria in an objective manner. 

6.5 Repeating the Evaluation Procedure 

Quite often the initial rating of ideas fails to reduce the number to be devel
oped to a realistic level. If this happens, the team should run through the ideas 
highlighted for development to see which should be retained and which can 
be deferred for development if sufficient time is available. The actual number 
of ideas that can be reasonably developed will depend on the level of detail 
required for the proposals, the duration of the study, the team size, and 
several other factors. The number of ideas which should be developed is 
thus generally established by the VMTC based on experience and an appre
ciation of the various circumstances of the study. 



7 Development Phase 

7.1 Introduction 

The goal of this phase is to develop the ideas selected during the preceding 
Evaluation phase into practicable proposals. This is perhaps the most laborious 
phase in the VM job plan, but is also critically important. 

The Development phase is where the technical expertise of the members 
of the team becomes essential. The ideas proposed must be researched and 
translated into proposed alternative designs, supported by backup calcula
tions, sketches and descriptions of cost and other implications. The work 
involved in these activities causes this phase to be the most time consuming 
of the five job plan phases. It normally constitutes well over half of the time 
needed to conduct a study workshop, and this factor should be borne in 
mind when establishing the study agenda. 

While some ideas may be combined to form one proposal, each proposal 
developed should be treated separately. It is common to have mutually 
exclusive proposals, whereby if one proposal is selected its selection will 
preclude the adoption of another proposal. This occurs when the team 
proposes a number of alternatives to one particular design aspect. 

Site Example 

In a recent study there were two alternatives considered against an original 
design of exterior granite pavers. These two alternatives were written up as 
separate proposals for alternative pavers of patterned concrete or terrazzo. 
The proposal of alternative finishes was motivated by the fact that the gran
ite pavers would prove to be a maintenance problem rather than purely be
cause of their high cost. By giving two proposals which were aesthetically 
responsible the design team were given a level of choice between proposals. 

In situations such as this where there are important aesthetic considera
tions, it is helpful to provide a number of lower cost options. A singular 
proposal may be relatively easy to reject whereas rejection of all either/or 
proposals will be unlikely. 

Being one of the arduous and time consuming phases of the job plan, there 
may be temptations to abbreviate the activities of the Development Phase. 
Inexperienced users of VM may yield to this temptation without realising the 
serious consequences of diluting the development process. It is the opinion of 
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the authors that comprehensive development of proposals is a critical aspect 
of a VM study, especially when external teams are used. 

The importance of developing comprehensive proposals derives from a 
number of factors. First, a detailed level of development provides an extension 
to the evaluation process. The processes involved in the Evaluation phase are 
intended to select a reasonable number of the best ideas generated during 
the Creative phase which are then developed into proposals during the 
Development phase. The review is thus relatively cursory in nature. While 
considering potential economic and non-economic advantages and disad
vantages of ideas in selecting ideas for development, the Evaluation phase 
can only elect ideas to pursue based on team members' first judgement of the 
potential of those ideas, without the benefit of complete analysis. 

The potential of these ideas is tested during development when design 
calculations such as structural loadings, etc. and design sketches are pre
pared. It is not uncommon for these calculations and in depth consideration 
of the implications of the idea to negate the perceived benefits of the idea. 
When this is discovered, the proposal is dropped and will obviously not be 
recommended for consideration. 

Without the detailed development activities such unworkable proposals 
may actually be recommended. When due investigation by the design team 
discovers the proposal to be unworkable it will raise in their minds the ques
tion of credibility of remaining proposals and quite naturally orient them 
toward a defensive stature. Moreover, suggesting unworkable proposals dis
rupts the design process and can waste the design team's time. Such disrup
tions cannot be afforded within increasingly constrained design programmes. 

Secondly, if descriptions of proposals are not detailed and supported with 
backup data they may not be understood correctly by decision makers. This 
miscommunication may cause a proposal to be rejected even when it was in 
reality a workable and beneficial proposal. 

Thirdly, when external teams are used the development of detailed propo
sals minimises any disruption to the design programme. The VM team should 
be empathetic to the design team's position when developing proposals. 
Sufficient detail is needed for the design team to be able to confidently 
approve a proposal. In addition, a good level of detail will ease the design 
team's task of incorporating any changes into the project design. This alone 
will reduce resistance to implementation of the ideas. 

Finally, proposals need to be comprehensive, as they are often reviewed by 
different types of audience. Representatives of the client may not be techni
cally based in construction and, thus, proposals will need to be structured to 
provide lay persons with understanding, as well as providing the designers 
with sufficient technical information to make their evaluation. 

Dilution of the development process can thus severely impair a VM study. 
When short cuts are made the potential results from the study are likely to be 
significantly reduced and the process is likely to leave a 'bad impression' with 



Development Phase 111 

both the client and the design team. Bad impressions such as these are very 
difficult to overcome once formulated, and may cause the significant poten
tial of VM to be unrealised by segments of the construction industry. 

7.2 Typical Contents of a Proposal 

Generally, a proposal will contain the following elements: 

• Description of the original design 
• Description of the proposed alternative design 
• Advantages of the proposal 
• Disadvantages of the proposal 
• Discussion 
• Life cycle cost implications 
• Supporting technical backup. 

A description of the original design is necessary as not all reviewers of the 
proposals will have full original design information readily accessible. Providing 
details of the original design will thus ease the review of the proposal, and 
therefore increase the potential for its acceptance. 

A description of the proposed alternative design is necessary for obvious 
reasons. The description should be unambiguously stated to correctly convey 
the proposed change to the original design. 

Advantages of the proposed change over the original design should be 
identified to highlight why the proposal should be accepted. These advan
tages should describe non-economic as well as economic aspects. 

Disadvantages of the proposed change should be listed to ensure an 
appreciation of the downsides by decision makers. Writing up the disadvan
tages of a proposal also forces the VM team members to make an objective 
appraisal of their ideas, so that impracticable ideas can be weeded out. 

A discussion of the proposal will include a number of elements. It can be used 
to provide a non-technical narrative of the reasoning behind the proposal 
which can be understood by non-technical decision makers. The implications 
of the proposed change with regard to other elements of the project or aspects 
such as the design and construction programme should be discussed. In addi
tion, it is useful to discuss the procedure for implementing the proposal.This will 
assist decision makers as well as force the VM team members to consider 
whether implementation difficulties may negate the benefits of the proposal. 

Life cycle cost implications of the proposals should be described. It is best to 
indicate initial costs and costs in use separately, as they will often be of 
differing importance to clients. While the main thrust of VM proposals is likely 
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to be towards savings there are often occasions when additional costs result. 
These should be described in the same manner as cost savings. 

When there is insufficient information available to reasonably cost propo
sals or the design is not sufficiently developed to know for sure that a 
proposal would be enacted anyway the change may be put forward as a 
design suggestion. Wherever possible proposals should be costed so that 
decision making information is maximised. The number of design suggestions 
should therefore be kept to a minimum and used judiciously: the term should 
not be used to disguise a proposal that results in additional cost. 

Supporting technical backup must be prepared to ensure that the proposal 
is valid. This backup should be supplied as part of the proposal to ease the 
technical review by the original design team and to assure their full under
standing of what is being proposed. The backup should consist of applicable 
sketches and design calculations such as structural or mechanical load calcu
lations, and the like. References for relevant specification sections, catalogue 
information, design standards and building regulations, etc. should be pro
vided. When information is sourced externally from suppliers or consultants, 
the source and contact details should be provided to enable verification. 
Finally, all cost calculations should be clearly stated. 

As clarity and comprehensiveness are essential, the VMTC should review all 
proposals as they are developed and direct any amendments or amplifica
tions needed before the team members who wrote them leave the workshop. 

7.3 Estimating Costs 

In VM the total life cycle costs of proposals are considered. These comprise the 
initial capital costs of design and construction, as well as the present value of 
costs in use such as operations and maintenance costs, as well as the present 
value of costs for the occasional replacement of elements such as mechanical 
equipment. The procedure for calculating cost in use is discussed later in this 
chapter. This section will thus concentrate on initial costs. 

Whenever possible, the initial cost of proposals should be calculated using 
cost data such as unit rates and the like, from the existing or reconciled cost 
estimate. Full details regarding quantities and sources of cost data, etc. should 
be included with the cost calculations that are provided as backup to the 
proposal. When there is insufficient cost data available from the existing 
estimate, data may be obtained from the VM team estimator's own database, 
published sources of pricing data or from suppliers. 

It is best to err on the conservative side and report marginally lower savings 
than to report inflated savings: where proposed savings are considered 
inflated by design team members it will cast doubt on the validity of the 
proposals. Due to the time constraints of the study the pricing may need to 
be approximate in nature. When there is a need for a high degree of estimat-
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ing accuracy; it may be worthwhile to supplement the VM team estimator 
with additional estimators during the Development phase. If the VM team 
estimator is the sole team member costing the proposals, he or she may soon 
become swamped in proposals that are being prepared by the various dis
ciplines. It is best if all the proposals can be costed during the study phase, as 
all the relevant technical expertise will be immediately available to provide 
answers to any questions the estimator may have. In addition, disruptions to 
the programme will be minimised. 

If proposals are merely handed over to a cost consultant for pricing after 
the study there will be a considerable probability that misunderstandings will 
invalidate some of the estimated costs. Such a situation should therefore be 
avoided. 

The close interactive nature of the study conditions will ensure that realistic 
estimating can be achieved and it is, thus, preferable for all the costing to be 
completed by the end of the study phase. 

7.4 Life Cycle Costing 

Introduction 

As stated in Chapter 2, Life cycle costing (LCc) is a key component of 
authentic VM. LCC can be considered to be a methodology in its own right 
and is, indeed, the subject of a number of books which give it detailed 
attention. In view of the comprehensive nature of coverage in other books, 
this section is intended to provide only a broad overview of LCC techniques, 
and how they are applied in VM. For readers requiring a more in depth under
standing of the subject, we would encourage them to refer to some of the 
books dedicated to LCC, some of which, such as Ferry and Flanagan (1991) 
and Seeley (1983), are listed in the References (p. 221). 

What is l.CC? 

LCC entails the calculation of costs applying to the totallHe cycle of the facility. 
In addition to the initial costs of a project such as the design and construction 
costs, ongoing costs such as operations and maintenance of the completed 
facility are considered. As the various costs are incurred over a long time 
horizon, a method known as discounting is used to bring all costs to a 
comparable level. Discounting resolves the complication that an amount 
spent today is not necessarily comparable to an equivalent amount spent at 
a future date due to the fact that interest may have been earned on the earlier 
expenditure. Thus £100 today will be worth more than £100 in a year from 
now as interest could have accrued on it for a period of a year. 
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Why is LeC Important? 

It is important to apply LCC techniques during design as the design solutions 
selected may have major implications for the operational and maintenance 
costs of the completed facility. These operational and maintenance costs are 
usually incurred for a long period, and often collectively far outweigh the 
initial capital costs of the facility. There are often occasions when a modifica
tion in design can cause a minor increase in initial construction costs, but also 
give rise to savings in operations and maintenance costs which dwarf that 
additional cost. 

It is often argued that the importance of LCC on a particular project will 
depend on the nature of the client for that project. For example, a developer 
who constructs a facility for immediate sale is less likely to be concerned with 
ongoing operations and maintenance costs than a client who intends to 
occupy or utilise the facility upon its completion. While there is undoubtedly 
a good basis for such an argument, it is likely that LCC will continue to grow in 
importance even for purely speculative developers as occupiers' awareness of 
the implications of design on operations and maintenance grows. Indeed, the 
astute developer may use low LCC as a selling point whether selling, leasing or 
renting out the facility. 

What Costs are Involved in Lee? 

As described, the total costs from the inception of a project to the final 
disposal of the facility are considered in LCe. The main elements of cost are 
indicated in Working Document 7.1 and are described below. 

Initial costs involve: 

• The cost of feasibility studies 
• Land acquisition 
• Professional fees for design, project management, legal advice, etc. 
• Construction and furnishings and fittings. 

These costs are normally well established and are often focused upon 
when making decisions about the project. 

Operations costs may be divided into two broad levels: general and func
tional. General costs are those related to aspects such as cleaning, fuel! 
electricity, insurance and security and the like. Each of these costs may be 
significantly affected by design decisions. 

• Cleaning costs will be impacted on by the materials chosen. For example, 
if fixed windows are selected, external window cleaning via ladders or a 
window washing rig will be required. This is likely to cost more than if 
openable tilt/turn windows enabled cleaning from inside. 
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• The fuel and electricity costs will differ according to broad design issues 
such as building volume or shape, operational parameters such as light
ing levels, and temperature ranges, or, according to more detailed issues 
regarding the insulation efficiency of the external envelope or the effi
ciency of particular mechanical and electrical equipment specified. 

• Insurance costs may be impacted by issues such as whether or not areas 
of the facility are sprinklered whilst 

• Security costs are often impacted by faCility configuration and by the 
number of access/egress points. 

The second level of operational costs are related to the functional aspects 
of the facility. These costs include the staffing required to carry out the 
intended function of the facility: the design may significantly impact on the 
staffing requirements in certain facility types. A good indication of the extent 
of this impact comes from a value planning study conducted on a 500 cell 
prison project. 

Case Example 

During this study the VM team first proposed that the number of prisoners 
per housing unit could be increased, which dramatically reduced the num
ber of guards due to the reduction in housing control rooms. Secondly, the 
number of guards required per prisoner was reduced further by strategically 
relocating the guard control booths. 

Thirdly, the original design did not make provision for toilets in the cells, 
consequently guards would have to accompany prisoners to communal toi
lets during the night. The study proposed incorporating toilets into the cells, 
thus alleviating this requirement and again subsequently reducing guard 
staffing requirements. As the operation of a correctional facility required 
three staff shifts a day, 365 days a year, the annual savings in terms of staffing 
costs equated to millions of pounds, and when considered over the pro
posed life of the building, totally dwarfed any additional initial costs. 

Staffing implications such as those described above are often paid minimal 
attention, but may have a critical impact on operations costs, particularly for 
heavily staffed institutional buildings such as prisons and hospitals. 

Another operational cost which is often determined by the functional use 
of a facility is the cost of commercial rates. Rates can comprise a large 
percentage of overall operational costs. The level of rates expense will be 
determined largely by location of the facility, but also by classification of use. 
Thus, offices will incur different rates to manufacturing or warehouse facilities, 
and so on. 

There are also a number of other costs associated with the functional use 
of a facility which must be determined on a project by project basis. For 
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example, on a value planning study of a bus maintenance and storage facility, 
it was concluded that significant fuel costs could be saved by relocating the 
maintenance building within the site. 

Case Example 

The building served as a facility in which repairs and maintenance could be 
conducted, as well as providing refuelling and cleaning facilities. It was these 
latter functions, which occurred on a routine basis, that spurred the change 
in location. The original design required buses to go through a refuelling cir
cuit from their storage location of several hundred metres. The revised loca
tion significantly reduced the average circuit length. When considering the 
number of buses affected together with the number of years that the buses 
would be using the facility, the fuel savings represented by the reductions in 
refuelling circuit lengths were Significant enough to warrant relocation of 
the building. 

It is in the area of functional operational costs that VM goes beyond other 
Lee exercises. More traditional Lee often purely focuses on the costs listed 
under the general level of operations, and ignores the huge potential costs 
associated with layout efficiency and similar factors. The potential in these 
areas lends further support to the inclusion of an operations expert on the VM 
team, as suggested earlier in this book. 

Maintenance costs may also be divided into two broad levels - those 
deriving from planned or unplanned maintenance. Planned maintenance 
encompasses preventive maintenance activities such as lubricating equip
ment, as well as planned correctional activities which may be conducted 
during a shutdown of a process-type facility. Unplanned maintenance encom
passes corrective action which may have to be undertaken on an emergency 
basis, such as repairing a breakdown of refrigeration equipment in a super
market. While planned maintenance costs may be satisfactorily estimated, 
the costs for unplanned maintenance will be difficult to forecast. In general, it 
is likely the maintenance costs will increase with the age of the facility or its 
constituent elements and equipment. 

Replacement and alteration costs are periodic costs that occur once every 
so often. Replacement costs include the costs of replacing elements of the 
facility or items of equipment that reach the end of their useful life before the 
end of the facility's life. For example, a typical flat roof membrane may require 
replacement after 15 years or the cooling tower associated with an air con
ditioning system may have deteriorated to such an extent that it requires 
replacement after 20 years. 

Alterations costs have more to do with the functional use of a facility, and 
may be more difficult to forecast than replacement costs. Alterations com
prise changes to the facility that are desired for functional purposes, such as 



118 Activities Involved in VM 

the reconfiguration of departments in an office. Where it is envisaged that the 
functional use of a facility is likely to change relatively frequently during its life, 
then consideration should be given to incorporating flexibility in the design. 
Typical examples of such flexibility might include designing a modular lighting 
layout, using demountable partitions, and so on. 

Taxation costs must be considered in Lee to the extent that they may be 
recoverable from tax allowances against certain items of expenditure. Expen
ditures on maintenance and operations may be deducted from the amount 
upon which a company is taxed and consequently reduce taxation levels.The 
relative advantages of increased expenditure of capital, i.e. initial costs against 
reduced occupational or utilisation costs and vice versa, is complex. The 
inclusion of taxation expertise on a VM team may thus make sense, particu
larly for large projects. 

Salvage revenue and disposal costs refer respectively to any revenue that 
may be obtained from the sale of a facility or item of equipment at the end of 
the facility's life, and to the costs of disposal of a facility or item of equipment 
arising from demolition or removal. 

Information Needs and Sources 

The information needed for Lee varies from project to project, and according 
to the element or component being studied. The main items of data that are 
generally required are described below together with their respective poten
tial sources. 

Discount rates are the rates to be applied during discounting exercises to 
bring future costs to a comparable basis. In essence, the discount rate will be 
the client's cost of money. While VM studies often use the current interest rate 
for borrowing, this does not necessarily equate to the client's cost of money. 
The calculation of this rate will be complex, requiring the consideration of 
differing proportions of costs related to debt, i.e. loans, and equity, i.e. invest
ment, together with issues such as risk, taxation rates and predicted interest 
and inflation rates. 

The discount rate will have a profound affect on the Lee calculations and 
thus must be carefully selected. A high discount rate produces results that 
favour alternatives which have high initial costs and low annual occupancy! 
utilisation costs and a short life. Low discount rates will produce results which 
favour the opposite alternatives. 

Bearing in mind the complexity involved in establishing discount rates, 
together with the importance of getting it right, this information is best 
obtained from the client organisation. 

Life predictions are also necessary for Lee exercises, for two reasons. First, 
the expected life of the facility is needed so that a boundary may be put on 
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the timescale up to which future costs are considered. This information should 
obviously come from the client. 

Secondly, the expected life of individual elements or components of a 
facility is needed to establish when in the future those elements and compo
nents will need to be replaced. Thus, the life of a roof membrane may be 
established at 20 years, after which it will be replaced. This information may be 
obtained from manufacturers, from the client's maintenance personnel or 
from VM or design team members. Careful judgement should be applied to 
these life predictions, as manufacturers may be inclined to exaggerate whilst 
predictions from maintenance personnel and design team members will only 
be as good as the experience upon which they have based their forecasts. 

Cost data is required for both capital one-off expenditures as well as 
ongoing annual expenditures. Cost data for capital expenditure involved 
with initial costs for construction, etc. or for replacement of elements or 
components during the facility's life may be obtained from well established 
databases compiled by quantity surveying or cost engineering firms or from 
published cost data sources. 

Data for ongoing annual costs may be more difficult to obtain, and require 
the pursuit of a number of sources. One of the most important annual costs is 
for fuel and energy. As rates may fluctuate among different organisations, 
depending on their use levels, the best source of this information is probably 
the client. Where the client does not have this information the various costs 
for electricity, gas, oil, and so on may be obtained directly from the suppliers of 
those utilities. Other ongoing costs associated with operational aspects such 
as staffing, insurance, commercial rates, and so on should be obtained from 
the client. 

Data for maintenance costs is probably the most difficult to obtain, as it is 
not easy to predict the level of maintenance effort required for different 
elements or components. Increasingly, owners of numerous facilities are 
incorporating building management systems in their new projects which 
have connections to recording devices on major items of equipment. Where 
these recording devices are available the client may have established some 
maintenance cost databases. It is, however, rare that a client will have such a 
database and thus other sources are usually relied upon. Typical sources are 
manufacturers, maintenance personnel and the VM or design team. Again, 
the reliability of information from the maintenance personnel and the VM or 
design team is directly related to their level of experience, and information 
from manufacturers may be optimistic, so it should be used cautiously. Pub
lished historical data from Building Maintenance Ltd (formerly Building Main
tenance Cost Information Service, BMClS) may be used in place of, or as 
verification of, data obtained from the above sources. Another possible 
source of information is from any maintenance agreements the client may 
have with contractors. 
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Discounting Techniques 

There are two discounting techniques commonly applied during lCC exer
cises in connection with VM studies. The most common is the Net Present 
Value (NPV) method whereby all costs and revenues are calculated to present 
day values and totalled into a single sum. The other common method is the 
Annualised Equivalent Value (AEV) method whereby instead of calculating a 
single sum representing the NPY, all costs and revenues are presented as an 
annual equivalent value which would occur uniformly through the life of the 
facility. Either technique will arrive at the same ranking of alternatives, but the 
NPV method permits easier consideration of inflation, and is therefore pre
ferred. 

While formulae are available for the calculation of discount factors to be 
applied to future costs in order to bring them to present values, it is far easier, 
and thus more usual, to use standard interest rate tables to establish these 
factors. For convenience some of these standard tables are included in this 
book in Appendix 1, together with the formulae used to formulate them. 

Brief, simplified examples below show how each technique may be applied. 

Net Present Value (NPV) 

For the sake of this example suppose two items of equipment, Contraption A 
and Contraption B, which both perform the same function, are being com
pared in terms of life cycle costs. 

The methodology to be applied to calculate the NPV will be as follows: 

Step 1: 

Step 2: 
Step 3: 

Step 4: 

Step 5: 

Establish study parameters such as discount rate and facility life, 
etc. 
Determine initial cost 
Determine periodic costs such as replacement of worn out com
ponents every so many years 
Apply the appropriate factor from the Present Value of £1 Table to 
discount these future costs to present value (see Appendix 1). 
Determine annual costs such as the cost of fuel or energy to run 
the items of equipment 
Apply the appropriate factor from the Present Value of £1 per 
Annum Table to discount these future costs to a single present 
value (see Appendix 1) 
Establish salvage revenue or disposal costs such as revenue from 
the sale of equipment to other prospective users at the end of the 
facility life or the cost to demolish the items of equipment 
Apply the appropriate factor from the Present Value of £1 Table to 
discount the future revenue to the present value 
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Step 6: Total the present values of the initial costs, periodic costs, annual 
costs and salvage revenues or disposal costs to obtain the NPV for 
each item of equipment. 

Thus, assuming the discount rate to be used is 10%, the facility life is 
determined as 10 years and that the various costs are as shown in Working 
Document 7.2, then the NPVs for each Contraption would be calculated as 
shown in Working Document 7.3. 

Annual Equivalent Value (AEV) 

The methodology to be applied to calculate the AEV will be as follows: 

Step 1: 

Step 2: 
Step 3: 

Step 4: 
Step 5: 

Step 6: 

Establish study parameters such as discount rate and facility life, 
etc. 
Determine initial costs 
Determine periodic costs and salvage revenue/disposal costs and 
apply appropriate factor from the Present Value of £1 Table to 
d}scount these future costs to the present value 
Determine annual costs 
Convert present values for initial costs periodic costs and salvage 
revenues/disposal costs to annualised equivalent costs 
Apply the appropriate factor from the annuities table (see Appen
dix 1) 
Total the annualised initial and periodic costs to the annual costs 
to obtain the total annual equivalent costs. 

Working Document 7.2 Costs used in NPVand AEVexamples 

Contraption A Contraption B 

Initial cost 20000 17000 

Periodic costs 
Replace component x in year 6 3000 

Replace component y in year 7 2000 

Replace component z in year 8 1500 

Annual costs 
Energy (electrical) costs 1500 2000 

Maintenance costs 500 750 

Salvage revenue/disposal costs 
Assuming revenue will be realised from 2000 1700 
sale of the secondhand contraptions 
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Working Document 7.3 Example of a NPV calculation 

Contraption Contraption 

A B 

STEP 1 

Discount rate: 10% 

Facility life: 10 years 

STEP 2 
Initial costs 20000.00 17000.00 

STEP 3 
Periodic costs PV factor from 

PVof £1 table 
Replace component x in year 6 3000 0.5645 1693.50 

Replace component y in year 7 2000 0.5132 1026.40 

Replace component z in year 8 1500 0.4665 699.75 

STEP 4 

Annual costs PV factor from 
PVof £1 per 
annum table 
(for 10 years) 

Contraption A: 

Energy 1500 6.145 9217.50 

Maintenance 500 6.145 3072.50 

Contraption B: 
Energy 2000 6.145 12290.00 

Maintenance 750 6.145 4608.75 

STEPS 
Salvage revenue PV factor from 

PV of £1 table 
Contraption A: 2000 0.3855 (771.00) 

Contraption B: 1700 0.3855 (655.35) 

STEP 6 

Total Net Present Value 33245.15 34936.90 

Note: For calculations, see Standard Interest Rate Tables in Appendix 1. 

Thus, assuming the same data as used for the previous NPVexample, the 
AEV of each alternative would be determined as shown in Working 
Document 7.4. 

Usual Methods Used to Compare Alternatives in VM 

The easiest and most common method of comparison is to compare the NPV 
or AEV of proposed alternatives and select the alternative with the lowest 
LCe. Thus, in the previous examples, Contraption A would be the selected 
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Working Document 7.4 Example of a AEV calculation 

Contraption Contraption 

A B 
STEP 1 
Discount rate: 10% 

Facility life: 10 years 

STEP 2 
Initial costs 20000.00 17000.00 

STEP 3 
Periodic costs PV factor from 

PV of £1 table 

Replace component x in year 6 3000.00 0.5645 1693.50 

Replace component y in year 7 2000.00 0.5132 1026.40 

Replace component z in year 8 1500.00 0.4665 699.75 

STEP 4 
Annual costs 

Energy 1500.00 2000.00 

Maintenance 500.00 750.00 

STEPS 
Factor from 

compound 

interest for 

annuities table 

Initial costs 

Contraption A 20000.00 0.163 3260.00 

Contraption B 17000.00 0.163 2771.00 

Periodic costs 

Replace component x in year 6 1693.50 0.163 276.04 

Replace component y in year 7 1026.40 0.163 167.30 

Replace component z in year 8 699.75 0.163 114.06 

Salvage revenue 

Contraption A (771.00) 0.163 (125.67) 

Contraption B (655.35) 0.163 (106.82) 

STEP 6 

Total Annual Equivalent Value 5410.37 5695.54 

Note: For calculations, see Standard Interest Rate Tables in Appendix 1. 

item of equipment despite having the highest initial cost because when the 
LCCs are compared it is the favourable option. 

Other Comparative Methods 

While not generally applicable to VM exercises, there are other comparative 
methods which may be encountered. These are included here to provide a 
minimal level of familiarisation. 
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One such method used when the Lee is a combination of costs and 
revenues is the discounted Internal Rate of Return ORR). The IRR is the discount 
rate that must be applied to achieve an NPV of zero. This discount rate is 
found by trial and error. Thus, when comparing alternatives the one with the 
higher IRR would be preferred. One major flaw of IRR for comparison is that 
the two alternatives may be of very different amounts. Thus, an IRR of 10% 
earned on £100 is not worth as much as an IRR of 5% on £1000. The lower 
worth option would, however, be selected on the basis of IRR comparison 
alone. For this and other reasons the IRR is not recommended as a method for 
comparison of alternatives during Lee exercises. 

Other comparison methods such as the discounted payback method and 
the discounted savings to investment ratio may be useful from time to time. 
Both methods are most suitable when an initial expenditure will derive sav
ings in the future: for example, insulating an external wall may reduce future 
energy costs. 

The payback method calculates the time taken for an expenditure to be 
covered by savings, i.e. the period of time up to an NPV of zero. Here the 
deciding factor between alternatives may be the selection of the one that 
achieves an NPV quickest. It should be noted, however, that in the long run, 
that alternative would not necessarily have the lowest Lee. 

The savings to investment ratio is merely calculated by dividing the forecast 
savings by the amount of investment required to achieve those savings. Thus, 
if it costs £500 to insulate external walls, but the present value of savings over 
a defined period is £1000, then the savings to investment ratio would be 
£1000 +- £500 = 2. Obviously, the higher the ratio the more attractive the 
solution. The problem with this method is similar to that with the IRR, in that 
the comparison of various alternatives' ratios will not indicate the total 
amount of savings derived from each alternative. 

Problems with LCC and Mitigating Measures 

A number of problems have been cited by various authors regarding the 
realistic application of Lee. While these problems are indeed valid, there are 
ways to mitigate their impact so that Lee remains a highly worthwhile effort. 
The main problems and measures to overcome or mitigate those problems 
are now described. 

Unrealistic discount rates 

Bearing in mind the complexity of establishing discount rates, there is scepti
cism about whether a realistic discount rate can be established. The discount 
rate has a profound impact on the Lee calculations, and the application of 
different discount rates may cause different rankings of alternatives. A way to 
mitigate this problem is to use sensitivity tests having undertaken the Lee 
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exercise based on the proposed discount rate. This sensitivity test will involve 
checking how sensitive the rankings of alternatives are to the discount rate by 
calculating the Lee at rates above and below that originally proposed. The 
rankings would be considered to be highly sensitive if they were altered by a 
1 % change in discount rates or insensitive if a change of several per cent or 
more did not alter the ran kings of alternatives. By gauging the level of sensi
tivity of rankings one can objectively assess the validity of the selection of a 
particular alternative. 

Differential inflation rates 

While the consideration of inflation rates is not necessary when it is at a 
common level for all items of expenditure, it is unlikely that such as situation 
would ever exist in reality. A more realistic situation is one whereby certain 
items, say fuel costs, will be escalating more quickly than other items such as 
bricks and mortar. If these differences are not accounted for, then the results 
of the Lee exercise may be unrealistic. This problem may be overcome by 
allowing for inflation rate differentials for only those items of cost that are 
escalating at a different rate to that of general inflation. 

Lifespan uncertainty 

The lifespan for both the facility and various components of the facility need 
to be forecasted for Lee. Each forecast will involve different uncertainties 
which may invalidate them. 

First, the estimate of facility life, which is usually provided by the client 
organisation based on its expected period of use of the facility, does not take 
account of the possibility of early obsolescence due to physical, socio-eco
nomic, or technological reasons. Premature obsolescence may occur due to 
reasons such as physical deterioration, changing socio-economic environ
ments (e.g., the relative obsolescence of high rise residential accommodation 
built in the 1960s due to social aversion), or a change in technologies that may 
mean that a different facility configuration may achieve a function more 
economically. A way to mitigate such problems is to reduce the period over 
which the Lee is considered. Thus, when considering a facility which is 
expected to serve a functional purpose for 60 years, the Lee may be con
sidered only over a 20 year period. Indeed, it has been proposed that a 25 year 
period may be a reasonable maximum facility life for all Lee purposes. 

Secondly, the estimates of life for various components of the facility are 
subject to a fairly high degree of uncertainty. For example, predictions regard
ing when an item of equipment may be so physically deteriorated that it 
requires replacement may be difficult to make accurately. Furthermore, a 
more technologically advanced item of equipment may be developed which, 
for reasons of improved efficiency, may replace the original item of equipment 
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even though it is not at the end of its physical life. Again, the way to mitigate 
such problems may be to shorten the timespan over which the lee for 
alternative equipment items are considered. Thus, rather than considering 
the equipment over the total lifespan of the facility of say 25 years, one might 
only use a period of five years as the basis for lee. 

Estimating uncertainties 

Any estimate of future cost is, by its very nature, uncertain. While this uncer
tainty can be reduced for some areas of costs by basing forecasts on historical 
data, other areas of cost, such as maintenance, have little historical data to 
assist estimation. The mitigation for this problem is that lee should be con
sidered as an order of magnitude exercise, rather than a precise one. Thus, 
while lee may not give the exact cost of future expenditures, it should be 
able to provide at a broad level a relative ranking between alternatives. Such a 
ranking must be viewed judiciously. The Federal government in the USA, for 
example, considers economic analyses indeterminate if they indicate a differ
ence of less than 10% between alternatives. 

Capital versus revenue responsibilities 

In many organisations the responsibilities for capital and revenue budgets are 
divided between different parties. For construction projects, which typically 
represent large capital expenditures, organisations will frequently assign in
house 'project managers' who will be responsible for the particular projects. 
This responsibility extends to managing the capital cost of the project, but 
rarely involves any accountability for the long-term occupancy/utilisation 
costs. This situation tends to orient those project managers to favour design 
solutions that may minimise initial capital costs at the expense of escalating 
future occupancy/utilisation costs. Obviously in the long run this state of 
affairs does not benefit the organisation, as alternatives with higher life cycle 
costs than necessary will be selected. 

This lack of combined responsibility for capital and revenue costs is per
haps the primary reason that lee is not applied on more projects. A VM study, 
however, may solve this potential problem if attention is paid to the study by 
senior management. When senior management becomes involved in the 
review of VM proposals, as is recommended elsewhere in this book, then 
they are more likely to take a long-term view and be swayed toward lower 
life cycle cost options. 

The examples of NPVand AEV calculations included earlier in the chapter 
were simplistic for explanatory purposes. The two ease Examples which follow 
are more indicative of the types of lee exercise that may be undertaken in 
real life. 
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Case Example 1: Comparison of Lifts 

This first example applies to a Lee comparison between a hydraulic versus 
traction lift required for a local authority facility. The specification required 
a lift which served three floors with a velocity of 0.63 m/second and a capa
city for eight people and 600-650 kg in weight. The interior finish require
ments were basic. 

The selection of which lift to use was to be based on the NPV which re
presented the lowest Lee option. A discount rate of 6% was used and the 
analysis was based on a 25 year duration. 

The initial costs for each option were calculated as described in Working 
Document 7.5. 

The periodic costs involved were for intermittent maintenance costs 
which were calculated as shown on Working Document 7.6. 

The annual costs included both operational energy costs and routine 
maintenance contract costs. The energy costs were calculated on the basis 
of the equation: 

Annual energy cost = 
Connected load (kw) x Diversity factor x Hours available for use per year x Tariff 

(£/p) 

It was assumed for the purposes of calculating the operational time per 
year that the lift motors would be running constantly during the periods the 
lifts were available for use, i.e. 14 hours per day in this example. 

The routine maintenance costs were calculated as follows: 

Option A Quarterly Inspection by Lift Engineers: 
2 men x 4 hours x £15/hour x 4 visits = £480. 

Option B Quarterly Inspection by Lift Engineers: 
2 men x 7 hours x £15/hour x 4 visits = £840. 

Working Document 7.5 Calculation of initial costs for lift options 

OPTION A OPTIONB 
HYDRAULIC PASSENGER LIFT TWO SPEED AC PASSENGER LIFT 

Dimensions Cost Dimensions Cost 
(m) £ (m) £ 

Supply and installation 22750 27500 
Lift pit 2.2x1.7x1.4 2750 2.2x1.7x1.7 3500 
Machine room 2x3x2.6 1500 2.5x3.7x2.6 6000 

(ground floor) (upper floor) 
Lift shaft 75m2 4000 95m2 6650 
Preliminaries 3500 5000 

Total initial cost 34500 48650 
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Working Document 7.6 Calculation of intermittent maintenance costs 

OPTION A: HYDRAULIC LIFT 

Year 1 2 3 4 5 6 7 8 9 10 

Component 

Governors 1000 3000 

Guide shoes 1500 

Electric relays!Contacts 200 200 200 

Car refurbish ment 3000 5000 

landing doors and car door 750 

components 

Ram seals 2000 

Hydraulic fluid 1000 1000 

Signals and controlle r 500 500 

Pit equipment 200 1000 

Strip out 

ToIaIs E- O 0 lOG 500 S200 2200 22SO 500 200 10000 

OPTION B: TWO SPEED AC LIFT 

Year 1 2 3 4 5 6 7 6 9 10 

Componenl 

Covernors 1000 3000 

Supervision ropes 4000 

Guide shoes 1500 

Electric relays/Contacts 200 200 200 

Car refurbishment 3000 5000 

landing doors and car door 700 

components 

Signals and controller 500 500 

Pit equipment 200 1000 

Strip out 

ToC.1h E. 0 0 200 500 4lOO lOG 6lOO 500 lOG 6lOO 
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11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1000 3000 

1500 1500 

200 200 200 200 200 

3000 5000 

7SO 

4000 

2000 2000 2000 

1000 1000 

500 SOO 500 500 

200 1000 

8000 

0 2700 0 5SOO 5400 SOO 0 2200 o 10500 2450 0 0 2700 8000 

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1000 3000 

4000 4000 

1500 1500 

200 200 200 200 200 

3000 5000 

4000 7SO 

500 500 500 500 

200 1000 

10000 

.0 700 0 9510 4400 SOO 0 210 • 9500 6450 0 • 700 10000 
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It was considered that the lifts would have no salvage value at the end of 25 
years and cost for demolition (or stripping out) were included in the calcula
tion of intermittent maintenance costs. As the client was a local authority, no 
adjustments were necessary for taxation allowances. 

Having determined all the amounts for the various types of cost these were 
entered onto a spreadsheet using a computer in order to calculate present 
values. This spreadsheet is shown in Working Document 7.7. With the com
mon usage of computer spreadsheet packages today, it is usually easier to 
calculate present values in this manner rather than manually. It is desirable 
therefore to have access to a computer during a VM study. 

Case Example 2: Comparison of Air Conditioning Equipment 

A client had taken over an existing office complex and was undertaking a 
series of projects to refurbish existing buildings as well as to build additional 
facilities. 

The existing air conditioning system was based on 4 x 750 kw water
cooled chillers, located in a central energy centre outside the complex. 
Two of the chillers use R11 refrigerant and two use R22 refrigerant. R11 refrig
erant is a CFC which, under the Montreal Protocol, is currently being phased 
out. As other projects were ongoing and the existing equipment needed re
furbishment anyway, it was decided that the chillers using R11 should be re
placed. 

Two options were put forward for comparison: 

• Refurbish the two R22 machines and replace the two R11 machines with 
new ones using refrigerant R134A, a more environmentally acceptable 
refrigerant. 

• Refurbish the two R22 machines, replace the two R11 machines with one 
R134A machine and use the chillers in conjunction with an ice storage 
system to generate ice at night using off peak electricity. The stored ice 
will then be used during the day to provide a considerable portion of the 
cooling load in summer and most of the cooling load in spring and 
autumn. 

For the purposes of calculating the Lees for each option a discount rate 
of 6% was used. As only a comparison of Lees for each option was required 
costs which were considered to be the same for both options (e.g., cleaning 
and cooling tower maintenance) were ignored. As the client's usual invest
ment criteria involved a requirement for payback within five years, the peri
od for analysis was set at five years. 

The initial costs for each option were calculated as described in Working 
Document 7.8. 
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Working Document 7.8 Calculation of initial costs for AC equipment options 

OPTION A OPTION B 
Conventional Ice storage 
chilled water 

£ £ 
Remove and dispose of R11 chillers 10000 10000 
Overhaul existing R22 chillers 45000 45000 
Supply and install new chiller(s) 155000 80000 
Ice storage tanks, pipework, valves and pumps 0 128000 
Pumps - primary/secondary 12000 12000 
Pipework, valves and insulation 48000 58000 
Electrical services and controls 40000 55000 
Sundries 3000 5000 
Testing and commissioning 5000 6000 
Builders' work in connection 3000 14000 

Installation total 321000 413000 
Preliminaries 9000 12000 
Professional fees 20000 25000 

Total cost 350000 450000 

Due to the short time period for the analysis, periodic costs for replace
ment of components, etc. were not considered relevant. In addition, residual 
values were not considered pertinent to the final decision between the sys
tems, and were thus not included in the calculations. 

The annual costs included both energy costs and routine maintenance costs 
which were calculated as shown in Working Documents 7.9, 7.10 and 7.11. 

As the client was a private corporation, tax allowances were relevant and 
were calculated as shown in Working Document 7.12 and VAT was ignored as 
it was assumed that incoming and outgoing VAT would cancel each other out. 

Having determined all the amounts for the various types of cost, they were 
entered onto a spreadsheet to calculate the net present costs for each option 
as shown in Working Document 7.13. 

Conclusions 

An orientation towards the consideration of total life cycle costs is a key 
component of VM which should be adhered to wherever possible. 

While it is unlikely that all VM proposals will require the calculation of LCCs, 
they should always be considered. For some proposals the cost savings in 
terms of occupation/utilisation costs of a facility or element may far exceed 
any additional initial costs. By identifying both initial costs and costs in use for 
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Working Document 7.7 Calculation of present values for lift options using a 
spreadsheet 

OPTION A: HYDRAULIC LIFT 

Year 0 1 2 3 4 5 6 7 8 9 

Costs (£000) 

Capital 38000 

Operational 764 764 764 764 764 764 764 764 764 

Intermittent 0 0 200 500 5200 2200 2250 500 200 

maintenance 

Annual maintenance 480 480 480 480 480 480 480 480 480 

Total 38000 1244 1244 1444 1744 6444 3444 3494 1744 1444 

Discount factor @ 6% 0.94 0.89 0.84 0.79 0,75 0.71 0.67 0.63 0.59 

Present Value £ 38000 1169 1107 1213 1378 4833 2445 2341 1099 852 

TOTAL PRESENT VALUE £80960 

OPTION B: TWO SPEED AC LIFT 

Year 0 1 2 3 4 5 6 7 8 9 

Com (£000) 

Capital 53150 

Operational 437 437 437 437 437 437 437 437 437 

Intermittent 0 0 200 500 4200 200 6200 500 200 

maintenance 

Annual maintenance 840 840 840 840 840 840 840 840 840 

Total 53150 1277 1277 1477 1777 5477 1477 7477 1777 1477 

Discount factor @ 60/0 0.94 0,89 0.84 0,79 0.75 o,n 0,67 0,63 0,59 

Present v"lue £ 53150 1200 1137 1241 1404 4108 1049 5010 1120 8714 

TOTAL PRESENT VALUE £96 898 

10 

764 

10000 

480 

11244 

0.56 

6297 

10 

437 

9000 

840 

10277 

0.56 

5755 
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11 12 1] 14 15 16 17 18 19 20 21 22 23 24 25 

764 764 764 764 764 764 764 764 764 764 764 764 764 764 764 

0 2700 0 5500 5400 500 0 2200 0 10500 2450 0 0 2700 8000 

480 480 480 480 480 480 480 480 480 480 480 480 480 480 480 

1244 3944 1244 6744 6644 1744 1244 3444 1244 11744 3694 1244 1244 3944 9244 

0.53 0.5 0.47 0.44 0.42 0.39 0.37 0.35 0.33 0.31 0.29 0.26 0.26 0.25 0.23 

659 1972 S85 2967 2790 680 4(,() 1205 410.5 3641 lOn 348 323 986 2126 

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

437 437 437 437 437 437 437 437 437 437 437 437 437 437 437 

0 700 0 9500 4400 500 0 200 0 9500 6450 0 0 700 10000 

840 840 840 840 840 840 840 840 840 840 840 840 840 840 840 

un 19n 12n 10m 56n 1777 12n 14n un 107n 7727 un 1277 1977 11277 

0.53 0.5 0 .47 0.44 0.42 0.39 037 0.35 0.33 0.31 0.29 0.26 0.26 0.25 0.23 
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Working Document 7.11 Calculation of costs for annual maintenance of AC 
equipment 

OPTION A OPTIONB 
£ £ 

Maintenance requirements 
General maintenance 6000 4500 

@ £1500/ chiller 
Pumps - monthly inspection 1440 1440 

8 x 1 hr x 12 month x £15/hr 
Pumps - quarterly strip down 2880 2880 

8 x 6 hrs x4 x £15/hr 
Consumables allowance 500 500 

Total Costs per Annum 10820 9320 
say £11000 say £9500 

proposals, decision makers are given information which enables them to 
understand the long-term, and not just immediate, consequences of their 
decisions. 

In VM it is important to consider costs associated with functional aspects of 
a facility such as staffing as well as the operations and maintenance costs 
traditionally considered in LCC exercises. Costs associated with functional 
aspects may be huge. 

While there are problems associated with the applications of LCC techni
ques, they can be overcome with judicious use and should not, therefore, be 
used as an excuse for not considering an LCC exercise. 

The consideration of LCC offers a broader scope for the improvement of 
value than would be the case if only initial costs were considered. A mere 
orientation towards LCC may sometimes cause a VM team to question funda
mental issues relating to a project which would not otherwise have been 
challenged. A rather extreme Case Example of such an event is as follows. 

Case Example 

The subject of this example is a VP study that was conducted in connection 
with a large unloading facility for a rubbish disposal facility. It was a very 
large facility, with an estimated cost of approximately £60 million. 

When the project had been originally conceived, the rubbish disposal fa
cility had a substantial remaining life. However, for a variety of reasons, devel
opment of the project had been delayed so that by the time of the VP study 
there only remained a few years of useful life after the forecast completion 
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Working Document 7.13 Calculation of present costs for AC equipment options using 
a spreadsheet 

OPTION A - CONVENTIONAL CHILLED WATER SYSTEM 

YEAR 0 1 2 3 4 5 6 

COSTS(£) 

Capital 350000 

Energy 98000 98000 98000 98000 98000 

Maintenance 11000 11000 11000 11000 11000 

Total 350000 109000 109000 109000 109000 109000 0 

TAX ALLOWANCES (£) 

Capital 0 (27500) (20000) (14000) (10000) (7000) (5000) 

Revenue 0 0 (34000) (34000) (34 000) (34000) (34000) 

Net total 350000 81500 55000 61000 65000 68000 (39000) 

Discount factor @ 6% 1 0.943 0.89 0.84 0.792 0.747 0.705 

PRESENT C05T (£) 350000 77000 49000 51000 51000 51000 (27000) 

TOTAL PRESENT COST 602000 

OPTION B - ICE STORACE SYSTEM 

YEAR 0 1 2 3 4 5 6 

COST5(£) 

Capital 450000 

Energy 73000 73000 73000 73000 73000 

Maintenance 9500 9500 9500 9500 9500 

Total 450000 82500 82500 82500 82500 82500 0 

TAX ALLOWANCES (£) 

Capital 0 (35000) (25000) (18000) (13000) (9000) (7000) 

Revenue 0 0 (26000) (26000) (26000) (26000) (26000) 

t'JetTotal 450000 47500 31500 38500 43500 47500 (33000) 

Discount factor @ 6% 1 0.943 0.89 0.84 0.792 0.747 0.705 

PRESENT COST (£) 450000 45000 28000 32000 34000 35000 (23000) 

TOTAL PRESENT COST 601000 
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of the project. Obviously, the level of expenditure on the project was not jus
tified by the shorter duration of the project's useful life. 

After the VP team brought this problem to light the authority in charge of 
the project re-examined the whole concept. This re-examination subse
quently resulted in a solution which extended the life of the disposal facility. 

Thus, for VM purposes, possibly the greatest advantage of LCC is that it 
extends the scope of review to encompass broad issues beyond just the initial 
impact of the project. Merely being sensitised to future costs and conse
quences improves the likelihood of identifying inherent issues and concerns 
that might not otherwise be recognised. 



8 Presentation Phase 

8.1 Introduction 

The objective of this final phase of the job plan is to assist in the communica
tion of the results of the VM study to decision makers and the original design 
team. Since miscommunication of the proposals may result in their rejection, 
it is important that every effort is made to ensure full understanding of the VM 
team's recommendation by all interested parties. The Presentation phase 
enables the VM team to orally present their major recommendations so that 
the subsequent review of written proposals is not hindered by a lack of 
understanding. 

It is good practice to give the oral presentation on the last day of the VM 
study before the VM team has been disbanded. This means that VM team 
members will be able to present or answer questions pertaining to their 
respective disciplines. 

Generally, the audience will be divided into two distinct types. First, (where 
an external team has been used) there will be the original design team, who 
will be predominantly interested in the technical aspects of the various 
proposals. Secondly, there will be less technical attendees who may represent 
management decision makers, or other interested parties such as representa
tives of the operating staff of the final facility. It is very important that all 
decision makers are present, as it is critical that these people fully understand 
proposals so that they are able to make informed decisions. 

As two types of audiences are involved the presentation should be pre
pared to cater to both of their needs. Presentations of proposals will require 
both technical as well as broad narrative descriptions, so that all members of 
the audience benefit. As with any presentation, its duration should be limited 
to a reasonable timescale of one or two hours. This means that there may not 
be time to present all the proposals. The presentation should identify the best 
twenty or so proposals, and should use these to promote an enthusiastic 
review of the remaining proposals when they are submitted in writing. 

The purpose of the presentation, as stated, is to communicate an under
standing of the proposals, and not to decide on their acceptability. The dis
position of the proposals should be deferred until after the design team and 
decision makers have had a chance to review the detailed backup to the 
proposals. The VMTC should, therefore, steer the attendees away from discuss
ing, in detail, the various pros and cons of the proposals. He should concen
trate discussion instead on clarifying the audience's understanding of the 
individual VM proposals being presented, so that the time for presentation 
may be most effectively spent. The correct time to discuss the pros and cons 

141 
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of the proposals is during an implementation meeting which is conducted in 
the Post-study phase, described in Chapter 9. 

8.2 Establishing a Good Atmosphere 

It is useful to establish a friendly atmosphere for the presentation. The atmo
sphere may be enhanced by providing some form of hospitality, such as tea 
and biscuits. It is also necessary for the VMTC to exercise good human 
relations judgement, particularly with regard to the design team. The mem
bers of the original design team may be somewhat nervous about the results 
of the study, particularly where they have not experienced a VM study before. 
The VMTC should be empathetic with the design team members' position and 
ensure that it is fully understood that without a design in the first place the 
VM team would have no basis upon which to put forward proposals. The VM 
study should be seen as a helpful process and not as a critique or attack on 
the original design, which in all likelihood was good and involved an extensive 
amount of work and effort on the part of the design team. The VMTC may thus 
generate a positive atmosphere by first recognising and complementing the 
design team for the good work they have already completed, and by implor
ing them to scrutinise the proposals put forward by the VM team to ensure 
that all pertinent considerations have been considered. Professional courtesy 
should be maintained at all times by the VMTC. This courtesy may mean that 
obvious errors identified during the evaluation phase will be disclosed pri
vately to the designers, and that the design team is forewarned of the 
proposals that are to be put forward so that they are not unduly surprised 
during the presentation. 

8.3 Agenda 

A typical agenda is set out in Working Document 8.1. As seen from this 
agenda, the presentation should start with a general introduction which 
describes the subject project under study and the scope of the VM review. 
This description will include details of the major constraints on the project, as 
well as details of any limitations placed on the VM team relative to areas of the 
project open for review. 

The intent of the presentation as a means for communication rather than 
for decision making should be explained, to avoid a shift in emphasis towards 
implementation. Finally, the opening of this session should include introduc
tions of the presentation attendees and the VM team. 

Having conducted the general introductions, it is usually worthwhile to 
describe the procedure applied by the VM team in analysing the project. This 
description helps to establish that the exercise was not merely one of cost 
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Working Document 8.1 Typical oral presentation agenda 

INTRODUCTION 
Subject and scope of study 
Intent of presentation 
Introductions 

VM PROCEDURE APPLIED 
Study duration and location 
Study participants 
Stages of the job plan 
Summary of proposals 

DESCRIPTION OF PROPOSALS 

QUESTIONS AND ANSWERS 

POST-STUDY ACTIVITIES 

SUMMATION 

cutting, but was an effort aimed at improving the project. The study duration 
and location may be noted, and the various part time study participants, such 
as original design team members and user representatives, may be identified 
and thanked for their assistance. 

The VMTC should then describe how the VM job plan was implemented. 
Initially the Information phase will be described and project cost models and 
function analysis models may be displayed to show how the VM team 
selected areas of the project to focus upon. Description of the Creative phase 
may merely entail a brief summary of the creative technique(s) applied, as well 
as identification of the number of ideas generated. The methodology applied 
during the Evaluation phase should then be described along with a portrayal 
of the manner in which the client organisation's objectives were considered in 
this process. 

Discussion of the Development phase will describe the number of propo
sals actually developed, and the degree of supporting backup that will be 
available for review. At this point the VMTC should hand out a summary of 
proposals, excerpts of which are included in the Case Studies in Chapter 13 
(see Working Document 13.12). 

Having described the procedure applied, the presentation will then move 
to discussion of the various proposals. Until this stage the VMTC will probably 
have conducted the presentation. For the description of the proposals, how
ever, it may be better for the individual VM team members to describe the 
proposals pertaining to their respective disciplines. The proposals should be 
presented in a salesman-like fashion. Rather than merely discussing the bare 
facts, attention should be paid to why the proposal should be implemented. 



144 Activities Involved in VM 

The benefits in terms of life cycle cost or project improvements should be 
stressed, together with a discussion of how any disadvantages may be over
come. Other issues pertinent to the attendees should also be addressed, such 
as the impact of implementation on the project schedule and design activ
ities. Questions relating to understanding of the proposals should be encour
aged, however, as previously stated, undue discussion as to whether or not a 
proposal should be accepted should be discouraged until a detailed review of 
the proposals by the decision makers has occurred. 

Finally the presentation should conclude with a discussion of post-study 
activities required from various parties. An implementation meeting should 
be scheduled fairly shortly after the study so that delay consequences are 
minimised. 

8.4 Presentation Skills 

Presentation skills are important for communicating the correct message. 
While it is not the intention to describe presentation skills in depth here, it is 
important to understand some of the basics which will enhance an oral 
presentation. 

Preparation 

It has been said 'competence breeds confidence'. For those who are inclined 
toward nervousness when giving a presentation, preparedness is probably the 
best way to overcome such feelings. The VMTC should prepare at least a 
presentation outline during the study so that the actual presentation may be 
provided in an organised fashion. Organisation, preparation and, if there is 
time available, practice, can make the difference between a mediocre, dull 
presentation and one that inspires the attendees to agree with the recom
mendations and proposals. 

Visual Aids 

Another well-known saying is that 'a picture speaks a thousand words'. Visual 
aids such as overhead projections of cost model graphs and so on, may thus 
assist fast, effective communication of main issues. Such aids should only be 
used, however, where in congruence with the presentation content. The rule 
for overhead projections or flip chart presentations is to keep the content 
simple. If text is included, it should be limited to five or six lines of bullet points 
if clarity is to be achieved. 

Where flip charts are used, the pages should be prepared prior to the 
presentation so that the presenter can merely turn the pages while talking 
rather than turning his back to the audience and writing. 
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Bodyl.anguage 

Body language should also be congruent with the message of the presenta
tion. Gesticulation should reinforce a perception of conviction and belief in 
proposals presented and nervous actions, such as fiddling with pens, should 
be avoided. Eye contact should be shared between all members of the 
audience to display confidence, and to show that all attendees are involved 
and are important to the presenter. 



9 Post-study Phase 

9.1 Introduction 

Completion of the VM study does not mean that the VM process has reached 
a conclusion. There are a number of essential post-study activities that must 
be carried out in order to realise the maximum benefits of the VM study. The 
primary focus of these activities is to ensure that feasible, advantageous 
proposals are actually implemented. The final benefit that accrues from the 
VM study is derived only from those proposals that are implemented and 
incorporated into the project strategy or design. If there is a poor implementa
tion rate, the VM study may be considered a failure, even though numerous 
reasonable and advantageous proposals were generated during the study 
phase. The post-study activities, therefore, centre around achieving satisfac
tory implementation procedures to assure that good proposals are not dis
regarded. In addition, the post-study phase provides an opportunity to 
identify and collate lessons learned, which may be used to improve future 
VM studies. 

The post-study phase may be considered under the following three sub 
phases, which will each be described in this chapter: 

• Report preparation and review phase 
• Implementation phase 
• Follow up phase 

9.2 Report Preparation and Review Phase 

Introduction 

The period immediately following the VM study will typically be taken up in 
preparing a written report on the study findings. A formal report serves to 
focus attention on the VM study, and therefore ensures that the results will not 
be dismissed in a casual manner. 

The initial report after the study is often known as the Preliminary Report, as 
it precedes the implementation phase during which it is decided which 
proposals shall actually be incorporated into the project design. The report 
produced following the implementation phase is often termed the Final VM 
Report. Usually the only difference between these reports is that the Final 
Report will contain a section describing the disposition of the proposals, and 
possibly a narrative on the lessons learned during the VM process. 
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Obviously the scope and extent of these reports varies considerably 
between different VM studies, owing to the diversity of client's requirements 
and needs and the different stages at which the study is undertaken. 

There are, however; certain contents which are typically included in VM 
reports as well as bare essentials that should, in the authors' opinions, be 
included in even the most brief report. The typical contents of reports of 
varying comprehensiveness are shown in Working Document 9.1. These range 
from brief reports, which contain only essential information, to comprehen
sive reports which describe the entire VM process and its results. The various 
contents listed in Working Document 9.1 which may appear as sections in the 
reports are now briefly described. 

Typical report contents 

Executive summary Senior management representatives in an organisation 
do not often have time to read and review every piece of paper that crosses 
their desk. They will benefit greatly from the presentation of complex issues in 
a compact, easy to digest, format - in other words 'in a nutshell'. An executive 
summary should fulfill this need and should present the most important 
aspects of the VM study in a concise report section that comprises only one 
or two pages. Since it is usually senior management who finally determine the 
disposition of the VM proposals, it is important to keep them informed by 
meeting their needs for succinct information. 

Working Document 9.1 Typical report contents 

BRIEF REPORT STANDARD REPORT COMPREHENSIVE REPORT 

(minimum contents) 

PreliminaryVM Report: 

• Executive Summary As Brief Report plus: As Standard Report plus: 

• Summary of VM Propo- • Project description • Introduction 

sals 

• Individual VM proposals • Relevant VM team • Description of VM 

and design suggestions comments methodology applied 

• List of VM team mem- • Function analysis forms 

bers 

• Ideas listing/rating forms 

• Copy of cost estimate 

• List of design documents 

reviewed during the study 

Final VM Report: 

As above plus: As above plus: As above plus: 

• Disposition of VM • Disposition of VM • Disposition of VM 

proposals proposals proposals 

• lessons leamed • lessons learned 
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The typical contents of an executive summary may include: 

• Objectives of VM study 
• Dates and locations of meetings together with lists of attendees 
• Dates and location of the VM study 
• List of VM team members and their affiliations 
• A broad description of the study results e.g number of proposals, poten

tial savings and so on 
• Highlights of the study i.e. a brief description of the major proposals or 

concerns which arose during the study 
• A brief description of the next steps to be taken in the VM process 

Summary ofVM proposals This is probably the most important section in the 
VM report, being the section that most people review first, and possibly being 
the only one that some people ever look at. 

The summary presents brief descriptions of the proposals, together with 
their associated cost implications, in an orderly sequence, e.g. discipline by 
discipline. An excerpt from a typical summary of proposals is shown in Work
ing Document 13.7. 

Some practitioners total the potential savings by totalling the relevant 
columns on the summary. Such totals can, however, be very misleading as 
there will often be a number of proposals which are mutually exclusive. Even 
when the total is reduced to account for the mutual exclusivity of certain 
proposals, the authors still do not believe the practice to be a good one. This is 
because it is rare that every VM proposal will be implemented. Indeed an 
implementation rate of 50% may be indicative of a successful VM study. The 
reason for this is that VM proposals often involve trade-offs, which can be 
subjective, involving individual preferences and dispositions. In order to 
achieve 100% acceptance of all the VM proposals, the VM team would have 
to be in 'perfect harmony' with the decision makers involved in determining 
the disposition of each VM proposal, which is a highly unlikely situation. To 
illustrate savings that could be achieved with 100% acceptance of proposals 
in effect makes a promise that is virtually impossible to fulfil. Rather than 
implying a promise with a tally of all the potential cost reductions, it is better 
to allow the decision makers to make their own estimation of potential 
savings by reviewing the summary of proposals and forming their own opi
nions as to which proposals might in fact be suitable for implementation. 

Individual VM proposals and design suggestions Each and every proposal 
developed during the VM study should be included in the report. The format 
and content of a proposal is described in Chapter 7. 

List of VM team members It is important to include a list of VM team 
members in order to illustrate that the VM study was conducted by an 
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authoritative body. Contact details for each member are often provided so 
that the report recipients may communicate directly with the appropriate 
team members regarding any questions. 

Project description This will normally describe the project objectives, con
straints, stage of design and so on. It is particularly useful for individuals who 
are unfamiliar with the project and acts as an excellent reference if projects 
need to be reviewed in future years. 

List of design documents reviewed during the study This records the level of 
detail available to the team at the time of the study. In addition to the usual list 
of drawings, etc. it should also include any supplemental information received 
from the client, such as utility rates, etc. 

Copy of cost estimate This should be the estimate used by the VM team 
during the study. Incorporating it, will, therefore, provide a ready reference to 
the basis for the cost calculations associated with each proposal. 

Relevant VM team comments While individual proposals cover discrete 
areas of potential improvement, the VM team often forms more general 
opinions and impressions of the project as a whole when conducting a study. 
For example, the VM team may consider that the project strategy is misa
ligned with the stated objectives. It is often worthwhile to describe broad 
subjective impressions such as these in a separate section of the report 
because they may have a positive influence on the future direction of the 
project, but they are unlikely to be communicated clearly by individual 
proposals. 

Function analysis forms Since function analysis is a key element of a VM 
study, the results of such an analysis should be included in the report. Care 
should be exercised to explain how this analysis is related to the aims and 
results of the VM study to avoid confusion amongst the report recipients. This 
may be covered with a brief narrative in the function analysis section of the 
report. 

Idea list/rating forms A typical idea list/rating form is illustrated in Working 
Document 5.1. It is useful to incorporate these forms to identify the full extent 
of ideas considered versus those that were ultimately selected for develop
ment. Furthermore, some ideas on the list, that were not developed during 
the study due to a lack of time, might be valuable if budgetary problems 
occur later in the project. As mentioned in the Evaluation phase, these 
undeveloped proposals may provide a ready source of cost reduction ideas 
which may be implemented to prevent budget overruns. 



150 Activities Involved in VM 

VM study methodology This section provides a description of the VM meth
odology that was applied, commencing with pre-study activities followed by 
details of each step in the job plan, and finally, a summation of post-study 
activities. It may also include the VM study agenda. The inclusion of this 
description is often useful in that it illustrates that the study was conducted 
in a manner conducive to project improvement and the removal of unneces
sary cost, as opposed to cost cutting achieved by cheapening the project. 

9.3 Implementation Phase 

Introduction 

It does not necessarily follow that a productive VM study which yields many 
substantive proposals will result in the incorporation of those proposals into 
the project strategy or design. Improving the probability of such an occur
rence requires careful forethought and planning. A plan for closing out a VM 
study during the post-study phase is therefore an essential ingredient for the 
successful application of VM. This plan should be developed by the client 
organisation's VM project manager, and should provide solutions which 
overcome the hindrance of the implementation of good, advantageous pro
posals. 

Potential Hindrances 

While it is difficult to identify all potential hindrances to implementation there 
are some which occur relatively frequently, the most common of which are 
now described. 

Opposition by the design team When an external VM team has been used 
there are many reasons why the design team might be inclined to put up 
barriers against the implementation of certain VM proposals. Some reasons 
are based on objective reasoning regarding disadvantages of various propo
sals and, therefore, are valid. Others are less valid and may be based on very 
subjective reasoning. Designers, quite naturally, can be very committed to 
their personally developed designs and may, therefore, tend to resist any 
adaptations which would materially change their concept. Another subjec
tive reason for rejection, or resistance, may simply be due to a feeling that 
acceptance of the VM proposals will, in some way, imply a criticism of their 
work. Practical reasons may also be behind resistance, such as a situation 
whereby implementation of a VM proposal will require some redesign for 
which the client is unwilling to provide additional payment. 
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Unwillingness by the user to re-examine criteria Sometimes an end user will 
prescribe certain criteria for which they have no valid or practical justification. 
Such criteria may result from the user's habit, or culture, or may derive from 
some political motive.Whatever the reason, there are occasions when end users 
can be quite obstinate about retaining design elements that are suboptimal. 

Programming concerns Incorporation of some VM proposals may be disrup
tive to a project's programme. Whilst this is, on occasion, a valid reason for 
rejection, it can also be a good cover for an invalid reason or any unjustified 
opposition. 

Disagreement among parties If all parties are in disagreement regarding 
some or all of the contents of a particular VM proposal, rejection can be an 
all too easy answer to the problem. 

Lack of motivation In the absence of an individual with the responsibility to 
supervise the implementation of good VM proposals, it is likely that the only 
proposals to be implemented will be those that do not cause 'too much' 
difficulty. In circumstances where VM is imposed on organisations by manda
tory requirement, the parties will often just go through the motions without a 
great incentive to obtain good results from VM studies. 

An organisation may overcome the hindrances noted above by appointing a 
VM project manager who is aware of, and thus guards against, the potential 
for unjustified rejection of proposals. The VM project manager is usually a 
different individual from the VMTC, and is involved with the overall super
vision of an organisation's activities rather than running individual studies. 

The Implementation Process 

The objective of the implementation process is to determine the final disposi
tion of each of the VM proposals developed during the study phase. This 
objective may be satisfactorily realised by following a two step procedure. 

First, having allowed the various parties involved in the decision process 
sufficient time to review the preliminary VM report, they should be requested 
to submit their initial response to the VM proposals. This response should be in 
writing and should list, for each VM proposal, one of three optional responses: 

• Accepted 
• Rejected 
• Further study required. 

While only a one word response is sufficient for the accepted proposals, it is 
good practice to require the parties to provide a brief explanation for propo-
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sals which they want rejected or deferred for further study. Requesting the 
various parties to submit their reasons for rejection in writing generally deters 
them from dismissing a proposal on invalid grounds: very few individuals are 
willing to commit unjustifiable or poor reasoning to paper. 

Upon receipt of the responses the VM project manager should tabulate the 
results and review the reasons behind the rejection of proposals, or require
ments for further study and determine their validity. Often the various parties 
will differ in their responses. These differences may be reconciled in the 
second step in the implementation process which is the implementation 
meeting. 

The implementation meeting should be attended by all interested parties. 
Attendees should include the organisation's decision makers, design team 
representatives and VM team representatives. It is also good to involve an 
individual from senior management where possible, as this will tend to encou
rage an effective and productive meeting. 

The purpose of the implementation meeting is to resolve any differences of 
opinion regarding the disposition of proposals so as to finalise their disposi
tion. Any proposals listed as rejected in the parties' written responses should 
be discussed. By having the appropriate VM team members present, any 
misconceptions evident in the responses may be corrected. Those proposals 
listed for further study should also be discussed in detail, after which decisions 
will be sought. As far as possible decisions are obtained regarding which 
proposals should be accepted, left for further study as the design progresses, 
or rejected. Where such agreement is not possible, the proposal may be 
recorded as an open item which requires some further action or study prior 
to determination of its final disposition. 

9.4 Follow Up Phase 

Any proposals left open after the implementation meeting should be pursued 
to obtain closure in the Follow up phase. 

Another follow up activity that may be useful is the preparation of a brief 
report on the lessons learned from the VM study. This report should be issued 
to parties who will be involved with future VM studies, so that they may 
benefit from any insight gained from the previous VM activities. Future VM 
studies may also benefit from a review of previous VM proposals so it may be 
worthwhile to enter the results of each study into a central database. 

While lessons may be derived from the VM study itself, a more detailed 
measurement of the benefits of the VM study may be made during a post
occupancy evaluation review. Such a review should, where relevant, describe 
the impact of VM on the completed facility. This information will again provide 
useful feedback for further studies. 
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9.5 Improving VM Results 

As emphasised in previous chapters, it is widely agreed that the involvement 
of senior management in the VM programme is a most essential ingredient for 
successful VM studies. The presence of senior management will often bring 
out the best in those involved in the VM process and, therefore, will be likely to 
improve results, especially during the post-study phase. 

Another potential mechanism by which organisational members' partici
pation in VM may be improved is by making the performance of employees in 
the VM process an element in the periodic employee evaluation process. 
When employees are aware that performance ratings may be influenced by 
their participation in VM activities, they may well be inclined to put more 
effort and dedication into this area of the business, which is likely to lead to an 
overall improvement in VM results. 



PART III 

Other VM Issues 



10 Initiating a VM Programme 

10.1 Introduction 

An extensive study of VM programmes in construction around the USA, 
which was conducted by one of the authors, revealed that they have had a 
very checquered history - many have succeeded, but some have failed. 

The study provided many lessons and conclusions. The VM unit must be 
located in some part of the organisation which has authority. Funding for a 
small in-house staff is usually a must and the ability to bring in qualified value 
specialists, as well as some outside experts, is also a must. In addition, it is 
highly desirable to have the ability to bring in technical team members when 
it is difficult or impractical to borrow appropriate in-house engineers, archi
tects, and estimators for VM studies. 

In addition to the above, care should be taken to select suitable projects for 
VM. It is probably impractical to use VM on every project. When selecting 
projects, especially at the start of a new VM programme, those projects with a 
known need or problem should be given priority. 

VM produces the best results when its aim is to satisfy all project needs, 
and not just to focus on cost reduction. The aim is to develop a partnership 
among those responsible for design, operations and cost management, and to 
get everyone working together towards one goal - the best project for the 
funds available. In VM, this is accomplished by bringing together everyone 
involved in a project, in the same room, at the same time, to hear and under
stand each other's objectives for the project. Then, using the VM technique of 
function analysis, the parties agree on a complete list of objectives, or func
tions, against which every aspect of the design will be measured. 

10.2 Setting the VM Programme's Objectives 

As a first step in the design of a new VM programme, its objective must be 
selected. The goals of a VM programme should be positive objectives which 
derive directly from the objectives of the overall organisation. A common 
mistake in setting up a VM programme is to set goals which by their very 
nature are negative objectives. 

Unfortunately, a very typical aim when VM programmes are started is simple 
cost cutting. There is nothing wrong with identifying and eliminating unneces
sary costs in order to make the money saved available for more beneficial uses. 
There is also nothing wrong with finding ways to bring a project cost back to a 
level which is within available funding, and thereby permit it to proceed without 
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the usual delays which occur when a funding problem is discovered. However, 
using VM simply as a means to cut cost, just for the sake of cutting cost with no 
beneficial end in mind, is a negative activity. 

Another aim, although it is not usually acknowledged as such, is to use VM 
as a weapon. This may take a variety of forms depending on the part of the 
organisation which controls the VM programme. VM can be used as a means 
to attack the end user's inflated brief request, or the designer's grandiose 
solution, or the project manager's uneconomical short cuts for keeping the 
project on schedule. While eliminating unnecessary elements of the brief, or 
scaling back a design to an appropriate solution, or avoiding costly short cuts 
are desirable goals, using VM as a weapon to overpower the end user, or to 
embarrass the deSigner, or to attack the project manager is both unnecessary 
and counterproductive. 

VM is a powerful tool. It should be used only for positive purposes. Using it 
as a vindictive weapon is an abuse of its power, and in the long run such 
abuses will backfire on the VM programme because as time passes more and 
more enemies of the VM programme will be developed. These enemies will be 
ready and waiting to blame VM every time a problem develops in a project 
which can somehow be related back to a VM proposal. This can eventually 
lead to a constant barrage of criticism with which the organisation will be 
forced to deal. An expected result would be to get rid of the troublesome VM 
programme altogether, or at least to remove its teeth. 

Such problems are totally unnecessary and can be avoided by always 
aiming for positive objectives. When a VM programme clearly demonstrates 
that all its efforts are being directed strictly towards helping to achieve the 
organisation's overall goals, and it is not using VM in a vindictive way, top 
management will have no patience with unwarranted criticism of VM, and 
any criticism will tend to backfire on the critics. When you stay on the side of 
the angels it is much easier to stay out of harm's way. 

Different parts of an organisation have somewhat different objectives 
which are, to some extent, in conflict with one another. The design group is 
focused on the quality of its designs. Project management tends to emphasise 
the project programme. The construction division wants uncomplicated con
struction, and the finance group is primarily concerned with costs. However, 
one part of an organisation, top management, must be concerned with all of 
these areas, and they must direct their efforts toward achieving the optimum 
balance among them. Achieving this objective is essential to achieving the 
overall goals of the organisation, and this is the objective VM should pursue. 

10.3 Using VM to Help Satisfy the Organisation's Needs 

VM is most effective when it is deSigned to answer the organisation's needs and 
existing problems. As top management must view projects from an overall 
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perspective, they need to pursue ways to enhance their ability to make inde
pendent assessments of proposed new projects and their estimates of cost. 

Major capital projects involve many areas of expertise, such as specialised 
planners and architects and engineers from many diSciplines. Since no one in 
top management can be expert in all of these areas, his or her review is 
disadvantaged. To counter this, a VM programme should be structured to 
provide the ability to bring in all needed experts for just the short time that 
they are needed. The aim should be to provide top management with author
itative evaluations of every important project aspect, as well as independent 
evaluations of the estimates for both capital and future operating costs. 

A VM programme should also be structured to deal with management's 
other problem relative to special projects - insufficient review time. Manage
ment's time is spread too thin. A large percentage of it is spent on day-to-day 
activities with little time left for in depth analysis. Since special projects 
require even more time, the VM unit should support management by reliev
ing them of this problem. 

VM should be used as a means to provide management with authoritative 
evaluations of underlying issues involved in proposed project briefs or designs, 
and their related capital and operating costs. It should seek to identify 
potential problems early, when it is still possible to implement changes easily, 
instead of having to deal with the problems after they occur. It should also 
provide management with the information it needs to make informed deci
sions. In addition, VM can provide acceptable cost reductions, since there is no 
such thing as a perfect scope or a perfect design, and funds saved by elim
inating unnecessary cost can always find a home. 

10.4 InvolvingTop Management 

The function of top management is to ensure that the organisation's objec
tives are met, and their efforts are measured by how well they achieve this 
function. It follows that VM will help to make management look good when it 
is instrumental in assisting them to achieve these objectives. However, in 
order to take credit for the VM unit's success, management should appear to 
own the VM programme, which will require their involvement. While manage
ment's involvement is highly desirable, it should be kept to a minimum so as 
not to add to their workload. 

The VM unit is normally created to alleviate and solve problems, therefore it 
should not present management with more problems - it should, rather, 
present them with solutions. The VM unit should keep management informed 
as to how it is attending to their concerns, and only seek management's 
guidance on essential issues. Such issues would include management's gui
dance regarding strategic business objectives, and on occasion their involve
ment to resolve problems that are beyond the VM unit's control. 
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Specific VM activities where management's involvement would be desir
able and appropriate could include: 

• Review of the list of projects selected by the VM unit for study 
• Review of periodic VM progress reports on the projects in the VM pro

gramme 
• Review of the action plan for individual VM projects, including the areas 

on which the VM team will be directed to focus their attention, the in
house personnel who will participate, or the types of outside experts who 
will be needed 

• A brief talk with the VM team, at the beginning of the workshop, to 
demonstrate management's support for the VM effort and to layout 
overall objectives and the organisation's expectations from the VM effort 

• Attendance at the VM team's presentation of the proposals it developed 
during the VM study 

• Review of the results of implementation meetings at which the disposi
tion of individual VM proposals were decided 

• Review of progress reports relative to activities under way to achieve 
closure on any open items for which a final disposition was not decided 
at the implementation meeting 

• Final decision on open items when involved parties cannot reach agree
ment. 

10.5 Use of External Consultants 

Team Members 

It is reasonably common practice to use in-house personnel to staff VM teams. 
This approach can be effective if prudently implemented. The important 
consideration is to use at least some people who were not involved in the 
project, owing to a need for objectivity. However, hiring external professionals 
to staff VM teams has a number of advantages over using only in-house staff. 
Using in-house staff presents a variety of problems which do not have to be 
dealt with when external professionals are used. 

The first problem has to do with the availability of individuals who would be 
best suited to participate in the study. The level of success of a VM study is 
directly proportional to the quality of the VM team members. Therefore, 
getting the organisation's best people for each slot on the VM team is very 
important. Unfortunately, an organisation's best people always have too much 
to do already, and getting them away from their regular duties can be difficult, 
if not impossible. The result is that less qualified individuals may be the only 
ones who can be spared for special assignments. 
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A different problem might be the lack of needed experts for particular 
important areas of the VM study because the organisation does not have a 
need for those types of experts for regular business operations. With this 
problem, there are only two alternatives, either do without or bring in an 
outside expert. 

Another problem is that in-house personnel are often groomed to conform 
to the organisation's standard ways of doing things. As a result, they may tend 
to be less inclined to explore alternatives during a VM study. 

The use of external team members has the advantage of permitting the 
organisation to get exactly those experts who are needed, at precisely the 
point in time when their services will be needed, and for only the few days the 
VM workshop is in session. Of course, the disadvantage of using external 
team members is that this adds cost to the VM study. While it can be argued 
that the investment will almost always pay for itself many times over, if the 
needed funds are simply not available, this argument is mute. 

One solution is to compromise and use a mixed team. In-house personnel 
can be used to staff most of the VM team while external experts are used for 
areas where the needed type of expertise is not available within the organisa
tion, or for an important area of the study where an impartial second per
spective could be most valuable. 

VMTCs or Facilitators 

Again, it is reasonably common practice for organisations to use in-house 
personnel to act as VMTCs and facilitate their VM studies. While such an 
approach may be satisfactory, problems can occur, especially during periods 
of peak workload. The tendency is to deal with such peaks by taking short 
cuts on important parts of the VM process. A typical short cut may be to 
reduce the reports to a bare minimum. While this practise will not necessarily 
have harmful effects in the short run, it may do so in the long run. Brevity of 
reports may reduce accountability and allow other potentially harmful short 
cuts to go unnoticed. 

There are a number of potential advantages associated with using external 
VM consultants, either to supplement in-house staff or to facilitate all the 
organisation's VM studies. VM consultants can generally be expected to have 
broad experience of applying VM to many different types of projects which 
will enable them to introduce considerations that may not have been gener
ated by in-house staff. In addition, the independence of an external consul
tant should reduce any problems caused by organisational prejudices or 
politics. The use of external consultants shall also enable an organisation to 
cope with fluctuations in demand for VM studies in a cost efficient manner by 
only employing their services when actually needed. 
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Selection of External Consultants 

Since the results of a VM study usually result in significant project cost savings 
which far outweigh the costs of the study, it may not be prudent to base 
external consultant selections heavily on fee considerations. 

As explained earlier, the quality of the VM team structure and content acts 
as a major determinant of the level of results that will be achieved from a VM 
study. While high calibre VM consultants and team members may result in 
higher study costs, their involvement is likely to result in significantly better 
study results. The marginally higher study cost would thus, usually, represent 
an excellent return on investment. 

For this reason, a fairly common approach to external consultant selection 
for VM is to seek separate technical proposals and cost tenders from prospec
tive consultants. When the tender evaluation process is undertaken only the 
technical proposals will initially be considered in the selection of the preferred 
consultant. Where a VM consultant is providing both the facilitator and team 
members, the evaluation may consider such issues as: 

• Qualifications of the individuals proposed, in terms of training, creden
tials and experience 

• Firm's track record, in terms of previous results and experience on similar 
project types 

• Proposed methodology, in terms of whether authentic VM practices will 
be followed; how well the specific requirements of the project are under
stood; the appropriateness of the manpower allocation, and so on 

• Organisation, in terms of the team structure, the depth of support and 
management of the provision of services. 

Generally the evaluators will only open the cost tender of the consultant 
judged to be most suitable from the technical proposal. Only if they cannot 
reach a negotiated agreement with that consultant will the next most pre
ferred proposer's cost tender be opened. 

While other methods of selection are available, this practice very effec
tively deals with the need to place priority on quality, as opposed merely to 
cost. 

10.6 Resources 

A VM programme does require an investment, but it is minimal in comparison 
to the return it produces. Funds should be made available to establish a small, 
dedicated, technical staff to manage and administer the programme and to 
provide funds for the VM consultants or any experts who might be needed to 
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conduct theVM studies. Usually, such funding can be part of the project capital 
budget and need not be included in an organisation's operating budget. 

10.7 The VM Unit 

Introduction 

Even when external consultants are used to provide VM team facilitators and 
members, it is often still necessary to have organisational personnel dedicated 
to the VM programme on a full-time basis. This unit will be staffed by VM 
project managers who take responsibility for supervising the whole VM pro
cess, as opposed to VMTCs who are normally only involved in the more 
technical VM activities which revolve mainly around the VM study itself. 

Where to Locate the VM Unit 

VM programmes succeed or fail depending on where they are installed in an 
organisation. Since VM is more likely to succeed when it is located in a 
department which has an expressed need for it, it should be established in 
some department which is concerned with projects from an overall perspec
tive, including both improved quality and cost management. 

Another consideration is that a VM unit needs to be backed up by the 
authority of a high level executive. VM programmes cannot succeed when 
they are established in an environment which is not conducive to success. To 
succeed, the programme's needs must be met. The first need is authority: the 
programme must have support from some part of top management, and it 
must satisfy some need of that part of management. 

VM programmes fail when they are installed in a department as a response 
to a mandate requiring VM, if the department neither perceives a need for it 
nor has a commitment to its success. 

VM programmes also fail when they are located in a department which has 
a conflicting interest. This can result in the VM reviews being prevented from 
examining every aspect of the projects under study. Unfortunately, this is a 
usual problem when VM is located under the aegis of a design department. 
Since the design department produced the deSigns which are the subjects of 
the VM reviews, their tendency is to protect their work by restricting the 
scope of the reviews. When VM is part of a design department, the depart
ment tends to try to prevent the study from going into important areas which 
really need to be examined objectively. Usually this is because they do not 
want to reopen those aspects of the design, but sometimes they simply do 
not want outsiders looking over their shoulders at decisions that have been 
made. 
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Role of the VM Project Manager 

Having a full-time staff to manage the VM programme is another key element 
of success. It might seem that the supervision of VM studies could be 
performed by a VM project manager on a part-time basis. It is true that 
participation in VM workshops uses only a small percentage of a VM project 
manager's time. However, a much greater share of his time must be devoted 
to other activities. These activities include tracking the progress of candidate 
projects, preparing for workshops and, after they are completed, the most 
difficult task of closing out the study. 

While the cost of VM is minimal with respect to total project costs, VM 
studies do cost money.To get maximum benefits from this investment careful 
preparations are necessary. The project must be researched to identify issues 
and areas of concern. The team structure must be shaped so that it will be fully 
equipped to deal with these issues and concerns. If an outside VM consultant 
is used, the VM project manager may have to work with the value specialist to 
identify candidates for each position on the VM team, and to review their 
qualifications. After the team structure is established, the participation time 
for each team member must be worked out, and contract details must be 
finalised. 

With the contract in place, the VM project manager must start the work
shop preparations. Representatives of each department or organisation who 
should participate must be contacted well in advance in order for them to 
reserve the time when they will be needed. Documents and other informa
tion must be collected and reviewed to determine if the total material is 
sufficient for a good study. If it is not, the additional material needed must 
be pursued and obtained. The VM project manager should also prepare a 
detailed scope for the VM team, which highlights the areas where the team 
will be required to focus its efforts during the workshop, and lists any appro
priate constraints, e.g. whether or not they should challenge a given criterion. 

Finally, the VM project manager should organise an orientation meeting 
and site visit before the workshop to make sure that all is in order, and that 
everyone involved is familiar with the project's main elements and issues. The 
overall objective of these pre-study activities is to have everything ready and 
together so that when the appropriate time for the study arrives it can 
commence without delay, with the team knowing exactly what they should 
do, and having everything they will need to do the job. 

During the workshop, the project manager should be in attendance on a 
full-time basis in order to be completely familiar with each of the VM proposals, 
including the discussions which led up to them. It is important for the project 
manager to have this knowledge because it prOVides the link between the VM 
team and the organisation when the VM team disbands. This is especially 
important when the VM team includes outside experts. Without the VM 
project manager's knowledge, much background information will be lost. 
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After the VM workshop, the project manager's efforts focus on trying to 
complete the study. When the completed VM report is distributed to all 
interested parties, the project manager should obtain everyone's responses. 
When received, he may schedule an implementation meeting. The purpose of 
this meeting is to get agreement with respect to the disposition of each VM 
proposal. The group must determine which VM proposals are to be implemen
ted, which are to be rejected, which require further study during the next 
project development phase, and which will remain open after the meeting 
because parties cannot reach agreement. These results must then be 
recorded and distributed to all involved parties. 

The next step is to try to reach closure on the open proposals. Quite often 
this is the most difficult task. A proposed dispute resolution process is outlined 
below. This too would consume part of the project manager's time. 

Selecting Staff 

Managing a VM programme or individual VM studies requires the skills which 
are basic for most managers. The individual should be an intelligent self
starter. He or she should have natural leadership qualities and be a good 
communicator, both verbally and in writing. He should also have the courage 
to stand up and challenge the status quo. 

In addition to the above basic personal qualities, the individual should have 
relevant training and/or experience. Prior cost management training is a 
definite plus. Another plus would be a broad knowledge of the organisation's 
particular areas of business and, more particularly, the structure and proce
dures of the organisation itself. 

10.8 The VM Steering Committee 

There are many reasons for using VM but there is one which should be high
lighted. Every design reflects the results of competition among various aspects 
of a project, such as quality, required functions, programme and cost. In a 
perfect design all aspects would be provided for to an appropriate degree. 
Unfortunately, designs are rarely perfect. A common condition is that one of 
the aspects is overemphasised and one or more of the other aspects are 
compromised. 

As stated above, the objective of the VM programme should be to help 
meet overall organisation goals, not the goals of one department. Thus, no 
one department, including the VM unit's parent department, should be able 
to dominate the programme and focus the VM efforts primarily on its con
cerns. To ensure that the VM programme's focus is on all project aspects, an 
inter-departmental steering committee should be established. The committee 
meetings should serve to ensure that each department understands the 
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impact of its decisions on other departments, on the project as a whole, and 
on the total organisation. 

The committee, at minimum, will include representatives from the design 
department, the relevant operating department and the financial depart
ment. Representatives from other departments may also be included, as 
appropriate. The committee should participate in most of the important func
tions of the VM programme, including study planning and, most important, in 
deciding the disposition of each proposal developed by the VM team. The 
representatives will also be expected to act as liaisons between the VM Unit 
and their respective departments. 

Another important function of the committee members will be to bring 
the resources of their respective departments to the VM efforts. For example, 
the operating units can help determine the types of experts needed for 
particular studies and identify the best people in those fields. The design 
department can support the VM unit in the selection and hiring of subcon
sultants, and they can also make their existing contracting processes available 
for the VM Unit's contracts. 

In summary, the objective of this committee is to get everyone in the same 
boat, all rowing in the same direction. 

10.9 The Implementation Process 

Closing out a VM study can be the single most problematic task in VM. It 
should be understood that different members of an organisation see VM 
proposals from entirely different perspectives. Consequently, they will differ 
on whether or not specific VM proposals should be implemented. In order to 
deal with this situation a structured implementation process is a must. With
out one, indecision will reign and good VM proposals can easily wither and 
die. Chapter 9 deals with this subject in detail. 

10.10 The Dispute Resolution Process 

A dispute resolution process should be established so that if, after a VM 
implementation meeting all interested parties have not reached agreement 
on a VM proposal, a mechanism is in place to break the impasse. The first step 
in the process would be to try to settle the issue on an informal basis. If that 
does not produce resolution, the matter would be referred to the VM Steering 
Committee. Next it would go to the department heads. Then, if the matter was 
still unresolved, the VM unit would prepare a brief memo to the designated 
senior management executive requesting a final decision. This memo would 
detail the differing departments' positions. Their concurrence in the state
ments of their positions should be obtained before forwarding the memo. 
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To avoid undue delay, a programme should be developed allowing a max
imum period from the date of the implementation meeting to the forwarding 
of the memo to the senior management executive. 

10.11 The Work Plan 

At the outset, projects selected for VM reviews should be fairly large or they 
should exhibit some need - a cost problem, unusual public sensitivity, a 
concern about future operating costs, or some other problem which calls for 
special attention. Then the type of study which will lead off the VM pro
gramme must be selected. While many organisations start their programme 
with VE studies, the authors consider that it is often preferable to commence 
with a VP study. This is because a VP study can be expected to result in 
impressive proposals which can be easily appreciated and implemented with
out added cost. 

Having impressed the organisation with an initial study, a VM programme 
may be established which requires a series of VM studies to be applied during 
the course of each appropriate project. This series may include an initial 
strategic VP study (explained in Chapter 11) together with subsequent VP 
and VE studies. 

The points at which studies are undertaken will obviously vary by client 
and project type, etc. Working Document 10.1 shows a typical VM study 
programme for building type projects. 

10.12 Overcoming Handicaps 

There are many handicaps which can be imposed on a VM effort. Sometimes 
the process can be cut short by changing or dropping critical parts. The 
process can also be handicapped by going in the opposite direction - extend
ing it and changing it into an ongoing, piecemeal exercise. In either case the 
result is the same. It is no longer authentic VM: it is something similar, but it is 
considerably less effective due to the change. 

The VM unit needs to be insulated from the usual sources of handicaps. 
When it is located as part of top management this is not a problem, because 
top management has no reason to want to handicap the VM process. 

10.13 VM Orientation 

At the initiation of the VM programme some familiarisation seminars should be 
scheduled to acquaint staff involved with VM as to what it is all about, and 
how it is to be implemented. There should be one seminar for involved 
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department heads and some of their key staff, and another for those indivi
duals from design, operations and budget who will be participating in the 
planned studies. These types of training sessions are explained in more detail 
in Chapter 12. 

10.14 Conclusion 

New VM programmes succeed when all essential ingredients are included at 
their outset; when the programmes are structured to deal with existing pro
blems; and when an environment conducive to success is established. Suc
cess also requires the selection of good candidate projects but, most 
importantly, the programme's aim must be to achieve value, not simply to 
reduce cost. 



11 Strategic VP and VM's Role in 
Project Management 

11.1 Introduction 

Whereas the main body of this book is dedicated to the fundamentals of the 
VM methodology, this chapter presents more advanced VM applications such 
as strategic VP and places VM in its context with respect to other project 
management activities. 

11.2 Strategic VP 

Many organisations are introduced to VM through initial VE studies. Often, 
encouraged by the results of VE, and intuitively knowing that greater results 
may be obtained from earlier studies, they apply VM at progressively earlier 
stages in the design process or project's life cycle. 

The first step taken may be to applyVM at the end of the Briefing Stage. This 
has been described earlier in the book as a VP study. Such a VP study will, in 
broad terms, follow the same methodology as VE but will review 'what' is to be 
built rather than 'how' it is to be constructed, which would be the subject of 
laterVE studies. 

Having gained success in the VP studies during early design, organisations 
are often prompted to take a further step and introduce VM at the very 
earliest stages in a project's life cycle, i.e. during Inception and Feasibility 
stages of the RIBA plan of work. Such studies are denoted as strategic VP 
studies in this book (but are also sometimes also annotated as VM1). Strategic 
VP studies are, by virtue of the stage at which they are conducted, inherently 
different to the VM studies conducted at later stages. 

VP and VE studies undertaken beyond the briefing stage have concrete 
information which can be reviewed by the VM team and built upon or 
improved by the proposals resulting from the study. VM at these stages is not 
meant to supplant the good work done by the project planners, designers or 
engineers, but is rather meant to supplement their work through the applica
tion of the fast and effective VM methodology. At the Feasibility stage far less 
concrete information will be available in normal circumstances. As such, the 
nature of VM activity must be modified to suit the different situation. 

The major differences between a strategic VP study and later studies are its 
scope and its emphasis. First, the scope of the study will be far broader than 
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later studies. Whereas the decision to build is often a given after the Briefing 
stage, at Feasibility stage such a decision is still open to question. Various 
alternatives to a built solution may equally meet an organisation's needs. For 
example, a consumer products company looking to expand its production 
capacity may consider the alternatives of building its own factory, leasing 
manufacturing space, subcontracting out production to other manufacturers, 
and so on. The strategic VP study should, therefore, usually consider whether a 
proposal to construct is, in fact, the best manner in which to meet the 
organisational objectives. 

This difference in scope has major consequences for the structure of the 
team required for the VM study. It shifts the focus away from purely construc
tion-type matters to broader business-type areas. Consequentially, business 
and management consultants may be equally or more valuable VM team 
members than construction consultants. Furthermore, it will probably benefit 
the study if the facilitator has a greater orientation towards business than 
merely construction matters. 

The second major factor differentiating strategic VP from later VM is its 
emphasis. At such an early stage, the various interested parties of an organisa
tion may have had relatively little chance to consider and discuss their 
respective objectives for a proposed project. Whilst VM at all stages seeks to 
understand the organisation's objectives through function analysis and other 
activities during the information stage, this may be difficult to do at such an 
early stage when objectives may not yet be dearly understood. Thus a major 
emphasis of the strategic VP study is to get key stakeholders together to 
identify their various objectives. 

Broad level function analysis may be used to stimulate discussion and 
subsequently to 'pry' these objectives from the stakeholders. The implications 
of this are that all the key stakeholders should attend, or be represented, at 
the VM study and that proportionally a greater amount of study time will be 
spent on Information phase-type activities than would probably be the case 
for subsequent studies. Having spent due time discussing and agreeing the 
business objectives or 'functions' required, the Creative phase may be used, as 
preViously intimated, to generate both alternative construction proposals as 
well as non-construction ideas. During the Evaluation phase, it is likely that 
complex comparison and rating tools such as the criteria scoring matrix 
described in Chapter 6 will be used as a means to assist decision making. As 
relatively fewer proposals of greater scope will be likely to result from these 
earlyVM studies, simpler evaluation techniques are unlikely to be appropriate. 
Considerable Development phase activities may be required concerning the 
various proposals, but these may be conducted outside the scope of the 
study to avoid consuming too much of the key stakeholders' time. 

Due to the relatively higher order level of subject matter considered during 
the strategic VP, together with the fact that a number of the participants will 
be key stakeholders from fairly senior management positions whose time is 
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precious, the duration of a typical study at this stage will be relatively short. 
Such studies may require only a day or two of direct workshop-type activity. 
Strategic VP thus involves validating whether a construction project is an 
appropriate solution for an organisation's objectives and, if so, helps key 
stakeholders to at least start to reconcile what functions should be performed 
by the facility to satisfy the objectives. It is different from later VM studies in 
both its scope and emphasis. These fundamental differences cause related 
variations in the team skills required for, and the duration of, the study. 

Such studies may be harder to conduct than later studies, and the benefits 
may be less obvious to appreciate for those not involved with the process. For 
these reasons, the authors consider it to be preferable to introduce VM to an 
organisation via later studies. This enables organisational participants to gain a 
firm understanding of the basics of VM methodology before moving onto 
earlier, less clearly defined VM activities. In addition, the later activities will 
produce more obvious and measurable benefits, which will hopefully secure 
VM's future in the organisation. 

11.3 VM and Other Project Management Activities 

VM should not operate in a vacuum, but should be integrated with, or cogni
sant of, other important project management activities. VM's relationship with 
cost, programme and risk management and with procurement route deci
sions and constructability reviews are discussed briefly in this section. 

VM and Cost Management 

By this stage in the book, it should be clear that VM and cost management 
are quite different activities. Both are useful and necessary components of 
effective project management and one should not be used in lieu of the 
other. While VM provides authoritative, multi-disciplinary reviews at milestone 
points cost management provides ongoing control of costs throughout the 
project. Without this ongoing control it is likely that the benefits reaped from 
VM will either not be fully realised, or will be swamped by the cost escalation 
following VM activities. 

There are important links between the two activities, which means that, 
when combined, the total combined effect is greater than the sum of the 
individual effects. Cost management enhances VM activities in several ways. 
First, it is the quantity surveyor or cost engineer who provides cost manage
ment that produces the estimates and cost data for VM studies. Good 
detailed cost estimates and data greatly improve the quality of VM proposals 
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and the basis for decision making. Secondly, if there is no ongoing cost 
management, VM proposals selected during the implementation phase may 
not actually be incorporated into the design. Another possibility is that the 
proposals may be incorporated soon after the study but may be deleted from 
the design at a later stage. This may occur as part of a general wave of 'scope 
creep', during which additional items are continually added to the scope of 
work in an unchecked manner. 

VM assists cost management efforts first by producing probable cost sav
ings of 5-10% (or, on occasions, much more). Secondly, VM provides a list of 
ideas which, although not necessarily developed during the VM study, could 
provide cost reductions if necessary at a later stage in the project: if the 
project budget appears to be exceeded at any stage the VM report should 
be reviewed as a ready reference for ideas for cost reduction measures. 

VM and the Project Programme 

The degree of importance placed on time for project completion will vary 
between different client types. For example, consumer products companies 
are under ever-increasing pressure from the competition to shorten product
to-market cycles and their relative priority for timely construction will be high. 

The level of priority given to time should be established before the VM 
study and addressed in a manner befitting its importance. On some occa
sions it may, for example, be appropriate to suggest proposals which add cost 
but shave significant time from the project programme. Where time is of the 
essence, it will be useful to have a critical path network programme for review 
during the study. 

While it is often argued by opponents to VM that the process itself will 
delay design and thus the overall project programme, this is not necessarily so. 
By holdingVM studies at strategic milestone points during the design process, 
at which there are natural breaks for normal reviews, design delays can be 
eliminated. In other words, if VM is made an integral part of the overall design 
process, as it should be, it will be built into the programme and properly timed. 
Delay, in this case, will only occur when VM uncovers a problem which must 
be solved before the design advances. Blaming VM for these occurrences is 
like blaming a fire on the person who sounded the fire alarm. In a fire, the 
sooner the alarm is sounded, the less the damage will be. This is also the case 
when VM uncovers a problem. As time goes on, the difficulty in correcting it 
will increase, as will the extent of the delay. VMs finding it sooner, in actuality, 
therefore reduces the delay that would have occurred later anyway. Further
more, frequentlyVM proposals will not just produce cost savings but will also 
reduce the time required for construction by deleting unnecessary scope of 
work, or by addressing constructability issues. Such savings may significantly 
outweigh any delays to the design process. 
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VM and Project Risk Management 

While systematic project risk management has been called for by academics 
for some years and has been practised on certain project types such as oil and 
gas projects, its use until recently has been fairly limited in connection with 
general construction. Over recent years, however, there has been a growing 
acceptance of the proposition that such a practice may be useful in connec
tion with virtually all types of construction projectS. 

Project risk management may be achieved through the use of a system 
which identifies and analyses risks and provides a mechanism by which they 
may be dealt with. Such a system may be enacted through a Project Risk 
Management Plan derived from a structured process which would include: 

• Risk assessment and categorisation 
• Risk analysis 
• Risk response 

Each of these steps are briefly described below. 

Risk assessment 

Risk assessment involves identifying the various risks involved with a project, 
and then categorising them according to their type, impact or consequence. 
Generally, the risks will be categorised to collate similar risks. For example, a 
proposed water treatment facility using a new technology may have technical 
risks associated with a relative lack of certainty about the performance of the 
new system as well as environmental risks due to the possibility of changing 
statutory requirements for water treatment. In this case, the categories of 
'technical and 'environmental' issues may be identified amongst other risk 
issue categories. 

Having identified and broadly categorised the risks, they may then be 
qualitatively assessed as high, medium or low risks with regard to their poten
tial consequences. On the one extreme there may be risks which are poten
tial 'show stoppers' that would cause major delays, cost overruns or 
performance shortfalls. At the other end of the spectrum would be low risk 
issues with fairly minor impacts on the cost, programme or performance of 
the project. 

Having identified, categorised and qualitatively assessed the risk issues, 
they may then be quantitatively analysed, as now described. 

Risk analysis 

Risk analysis will usually consist of some form of quantitative measurement of 
the consequence of the risk issues. This analysis will allocate measurements 
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which will more definitively describe the level of risk associated with particular 
risk issues. The level of analysis differs in complexity according to the nature of 
the project and the capabilities of those conducting the analysis. A simple 
form of quantitative analysis may merely comprise subjective judgement 
regarding the probable consequences of each risk issue. The cost and/or 
time consequences derived in this manner may then be totalled together to 
gain an impression of the level of risk in terms of most likely and maximum 
values. 

More sophisticated analyses may involve computerised probability analysis. 
Minimum, maximum and most likely cost and time values will be established 
and used to produce probability curves through computerised simulation. 
These probability curves will provide a range of project out-turn costs and 
time values against their probability of occurrence as indicated in Figure 11.1. 
Such a risk analysis may serve to more realistically display potential project 
costs and programmes for decision makers, and can be of use when allocating 
contingencies to various project elements. 

Risk response 

Having assessed and analysed the various risks relating to a project then next 
step is to decide how these risks should be dealt with. The manner in which 
they are dealt with, or responded to, will depend on their probability of 
occurrence and potential severity of consequence. 

Where risks are relatively minor in nature, they may be retained and merely 
borne in mind during the management of the project. Risks with more severe 
consequences and a relatively high probability of occurrence may be miti
gated by several measures. Such measures may include transferring the risk in 
whole or part under contractual arrangements or insurance, or modifying the 
project design or strategy to reduce 'risky' elements. Severe risks with a high 
probability of occurrence may warrant complete avoidance by cancelling a 
project altogether. 

Having gone through each of the preceding steps a Risk Management Plan 
document may be prepared, which will include a list of risk issues which will 
each have a corresponding assessment of consequences and mitigating mea
sures. In addition, the plan may include a quantitative risk analysis which will 
provide the ranges of potential cost and time out-turns for the project. As the 
levels of risk will change over time, this plan should be continually reviewed as 
the project progresses, and updated as necessary. 

By explicitly recognising potential future risks, a project risk management 
system will assist better decision making and improve the management of 
projects. Risks may be identified and dealt with before they turn into pro
blems or catastrophes. Alternatively, contingency plans may be formulated 
against risk issues so that if the problem does actually occur in the future it 
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1.0 

Typical forecast 
80% probability that 
project time or cost 
will be less 
than or equal to X 

o.o~~~--------------------~----------~~ 
X 

Increasing project cost or time 

Figure 11.1 Range of time or cost out-turn forecasts from risk analysis 

may be dealt with in a most effective manner. Instead of 'firefighter'-type 
management, whereby the project team jumps from one problem to another 
as they arise, project risk management enables a far calmer, more organised 
and proactive response to potential problems. 

When probability analysis is utilised, the project management team also 
benefit from a more realistic forecast of a project's final cost or completion 
date, as both parameters will be shown in ranges, rather than single points. 
Traditional estimates for time and cost are lacking in that they often offer 
single values which imply certainty in a situation where such certainty cannot 
exist. Even where ranges are given using ± percentages, decision makers will 
still be unable to determine the relative likelihood of underruns or overruns. 
Probability analysis solves this problem and, therefore, improves decision 
makers' understanding which should, in turn, improve decisions. 

Project risk management may be enhanced by VM by using the VM team 
to either audit or produce the project Risk Management Plan. In the former 
case, a prepared project Risk Management Plan may be submitted along with 
other information gathered for the VM study. This plan would be reviewed in 
detail during the Information phase and the VM team would determine 
whether, in their opinion, all the risk issues had been covered and that the 
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assessment of those risk issues was reasonable. During the Creative phase the 
VM team may generate alternative ways to mitigate the various risk issues 
recognised. The remaining phases would be conducted in much the same 
way, except that proposals would be cognisant of risk issues and some 
proposals might be prepared purely to offer improved risk mitigation mea
sures. 

As a highly qualified multi-disciplinary team is already assembled, a VM 
study could also present the ideal opportunity for the initial formulation of the 
project Risk Management Plan. Under this approach, a risk analysis specialist 
would be added to the normal VM team. During the Information phase the 
additional activity of risk assessment will be undertaken after the team has a 
good understanding of the project from presentations and function analysis. 
The assessment may involve a 'negative brainstorming' session, whereby the 
team generates a list of the risk issues and then allocates qualitative measures 
to them. The team may also provide their forecasts of the quantitative con
sequences that these risks may have by assigning minimum, maximum and 
most likely values for time and cost estimate line items. Following this activity, 
the risk analyst would go away and process the information using a compu
terised simulation programme. The probabilistic risk analysis may then be 
introduced to the VM team prior to the Creative phase or merely be kept as 
a record of the risk profile of the original design. During the Creative phase, 
the VM team will generate measures which will mitigate the risk issues as well 
as generating the more usual type of ideas. The Evaluation phase would be 
conducted in the usual manner to sift out the best ideas. Towards the end of 
the Development phase, further quantitative risk analyses may be under
taken on specific proposals so that risk improvements relating to the propo
sals can be appreciated in a realistic manner. 

Following the Implementation procedure, another project risk analysis may 
be prepared which will account for the actual proposals incorporated into the 
design. The risk assessment, analysis and mitigating measures derived from 
the VM study will be gathered to form the project Risk Management Plan 
which may thereafter be used in the normal manner. 

Besides offering another productive use of the VM team, this approach may 
also present a relatively easy way of introducing project risk management into 
an organisation. Integration between VM and risk management can therefore 
be very advantageous. 

VM and the Procurement Route 

A plethora of procurement routes are used in construction today. These 
include conventional lump sum with a general contractor, design and build, 
management contracting, construction management and others, each of 
which have various advantages and disadvantages and differing risks and 
impacts with respect to time, cost and quality issues. For large scale projects 



178 Other VM Issues 

the procurement strategy may become particularly complex, as the project 
may be too large for a single contract and may require the placement of a 
number of different contracts, some of which may have different procure
ment routes. 

As the impact of the choice of procurement route is significant, a VM study 
should address this issue when appropriate. A Case Example of the type of 
proposal that may result with respect to procurement routes comes from a 
VM study on a large scale hospital project. 

Case Example 

During this study it was noted that the scale of the mechanical elements of 
space heating, air treatment, and ventilating systems was so large that only 
one subcontractor in the city in which the project was located would have 
the capacity to undertake the work. As this circumstance would, in effect, 
prevent competitive tendering, a VM proposal was put forward that these 
elements of work should be broken down. Breaking the scope of work down 
between several packages enabled competition, which could be expected 
to reduce costs, and the proposal was therefore accepted. 

VM and Constructability Reviews 

The ease with which a design can be constructed, i.e. its constructability or 
buildability can have a significant impact on costs. Under a traditional pro
curement route the project team involved during design may be expert in 
design issues, but less qualified when it comes to determining how their 
design will be built. This sometimes results in designs which impose severe 
limitations on contractors and thus causes their costs to grow unnecessarily. 
Often such constraints, if observed early enough, could be removed by 
modifying the design slightly to accommodate construction practices. 

The inclusion of an expert on construction methods on the VM team 
enables the VM study to address any areas of the design which may cause 
undue cost due to a mismatch with construction practice. In addition, a 
construction expert may also address issues such as site operations, access 
and phasing, and similar aspects. These latter issues may be particularly 
important on refurbishment projects which require an organisation's opera
tions to continue during construction, or where projects must be constructed 
on confined sites. Not only can proposals which improve constructability 
reduce costs, they can also save precious time from the programme. 

Case Example 

An example of this occurred during one VM study when the construction 
expert put forward a proposal pertaining to precast exterior wall panels. 
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Generally, designs for such systems offered only standard details for the con
nections between the panels and the superstructure, which meant that 
considerable time had to be spent on refining the designs while actually on 
site. By recommending that the design of precast wall panels be coordi
nated with that of the steel superstructure the construction expert caused 
significant reductions in the programme. 

While under construction management and management contracting
type procurement routes the issues of constructability may be addressed 
during design phases, the incorporation of a constructability review with a 
VM study still makes sense. The combined effort, in effect, 'kills two birds with 
one stone'. 



12 VM Professional Bodies and 
Training 

12.1 VM Professional Bodies 

There are a number of organisations around the world that have been estab
lished as professional VM societies to perpetuate VM in their respective 
countries. The original organisation, set up in VM's country of origin, is the 
Society of American Value Engineers (SAVE). This was established in 1958 and 
has since grown into a professional organisation with over a thousand mem
bers and is seen as the body which sets the standards forVM in the USA. 

In the UK, the Institute of Value Management (lVM) is the primary profes
sional body for VM. This Institute succeeded an early organisation called the 
Value Engineering Association, which was established in 1966. 

We believe that the readers may potentially benefit from both organisa
tions and, list their contact details in the Appendix on p. 221. 

There are numerous other international VM organisations and contact 
details for them should be available from either IVM or SAVE. 

12.2 VM Training 

The proper training of the various individuals who will become involved with 
VM will obviously enhance its potential for success. Training can be consid
ered under three categories according to the expected involvement of trai
nees. These categories are: 

• Awareness training, for affected parties 
• Participant training, for individuals who may act as team members 
• Facilitator training, for those who will act as facilitators or VMTC 

The different requirements for each of these training categories are now 
described. 

Awareness Training 

It is important for all parties affected by VM to be aware of the process and its 
objectives. In particular, it is highly advantageous to provide broad training for 
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the senior and middle management of organisations which are introducing 
VM. Having gained awareness of the intentions ofVM and howVM fits in with 
key organisational interests, management is more likely to be supportive of its 
implementation. Rather than merely being tolerant of yet another 'hoop to 
jump through', managers may become, through effective training, true VM 
champions. 

The training content should reflect the needs of management and should, 
therefore, concentrate on the broader aspects of VM and its underlying 
philosophy rather than delving too deeply into the mechanics of the metho
dology. As management's time is usually a precious resource the training 
activities should also be of a short duration of perhaps a day or less. A typical 
one day awareness course agenda is shown in Working Document 12.1. 

Participant Training 

It is always better to use team members who have an understanding of 
both the broad philosophy of VM as well as the mechanics of the process. 
Effective training often appreciably increases team members' productivity and 
reduces interruptions that might otherwise be required to explain various VM 
techniques. 

At the time of writing, there are no formally recognised guidelines for such 
training programmes in the UK. In the USA the SAVE has established guide
lines for a formal training workshop (described as their Module I course) for 
individuals who may participate in VM studies under the guidance of qualified 
value specialists. While it should be recognised that cultural differences would 
probably necessitate modifications to the Module I workshop when used in 
the UK, it is considered that it provides a good basic framework for participant 
training and is therefore described below. 

The Module I Workshop has a minimum duration of 40 hours and is 
tutored by a qualified value specialist. The course contents comprise both 
theoretical and practical 'hands on' instruction in equal proportions. In gen
eral, the theoretical portion of the course covers many of the issues covered 
in the parts I and \I of this book. The practical portion involves taking trainees 
through a 'mock' VM study of a real project so that they may gain a better 
appreciation of the application of the theoretical techniques they are taught. 
The mock project is usually derived from an actual study previously under
taken by the value specialist. 

The benefit of this approach is that trainees obtain an appreciation of the 
basic mechanics of VM prior to becoming involved with a VM study. This 
appreciation is not just theoretical but is deepened by applying the techni
ques to a 'mock' example. Armed with this understanding trainees may 
participate more effectively and efficiently in future studies. 
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Working Document 12.1 Typical one day awareness course agenda 

TIME AGENDA 

SUBJECT !TITLE 

From To 

9:00AM 9:45AM What VM Is, and What It Is Not 
• Introduction 

• Background to VM 

• Future trends in VM 

• Definition of true VM 

o Systematic 

o Multi-disciplinary 

o Function oriented 

o Ufe cycle costing 

• Key terms and their meanings 

o Value management 

o Value planning, value engineering 

o Value analysis 

• Professional bodies and their certification programmes 

o British IVM 

o SAVE 

o Others 

9:45 10:30 When to Use VM 
• Factors which contribute to poor value 

• Types of projects which benefit most from VM 

• How to select which projects upon which to use VM 

• Discussion 

10:30 10:45 Break 

10:45 12:45 PM How Authentic VM Is Performed 
• Four basic approaches 

• Study timing 

• Study duration 

• Team structure 

• VM procedure 

• Pre-study phase 

• Study phase 
o Job plans 

o Information phase/Function Analysis 

o Creative phase/CreativityTechniques 

o Evaluation phase 

o Development phase 

o Presentation phase 
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~ Post-Study phase 

• Different study types, value planning and value 

engineering 

12:45 1:30 Luncheon 

1:30PM 2:00 PM Organising the VM Programme 

• Involving top management 

• Use of VM as a positive tool 

• VM coordinator activities 

• Selecting VM consultants/facilitators 

• VM facilitator activities 

• Implementation process 

• Dispute resolution process 

2:00 2:30 Linkages With Other Project Aspects 

• VM and project management 

• VM and cost management 

• VM and risk management 

• VM and total quality management 

2:30 3:00 Why VM Is Effective 

3:00 4:00 Client Project Management and VM Procedures 

4:00 5:00 Conclusions and Discussion 

Facilitator Training 

As may have been appreciated from earlier chapters, the facilitator's role in 
VM is not a straightforward one. His or her role entails both tangible elements 
such as guidance in the mechanics of the VM process, and intangible aspects 
involved with managing a dynamic team environment in a manner conducive 
to maximising results. 

Education in the tangible aspects of the facilitator's role may be derived 
from more advanced theoretical seminars and further practice in the applica
tion of VM. Gaining an understanding of the intangible aspects is likely to be 
considerably more difficult. In SAVE's certification programme this difficulty 
may arguably be overcome by insisting on quite extensive experience of VM 
studies prior to qualification as a value specialist. Experience on its own, 
however, may not necessarily lead to understanding. 

Appreciation of the intangible aspects of VM may perhaps best be attained 
by trainees by going through live VM studies in progressively responsible 
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positions under the mentoring guidance of a qualified facilitator. Thus, the 
trainee may be involved as a team member on VM studies, initially, and then 
progress to the role of Assistant VMTC while the mentor acts as the VMTC/ 
lead facilitator. After an appropriate amount of experience these roles may be 
switched so that the trainee acts as VMTC/lead facilitat:or with the mentor's 
support as Assistant VMTC. Eventually the mentor's role may be dispersed 
with all together as the trainee becomes a fully proficient facilitator. 

As each trainee will differ in the extent of their aptitude for VM, such an 
approach should be flexible and involve greater levels of training for those 
who need it.The extent of training required will be determined by the mentor, 
who will judge the level of competence gained by the trainee from 'feedback' 
discussions and from the results of the trainees' activities during the VM 
studies. 

The importance of well trained facilitators should not be underestimated as 
the quality of a facilitator will have a direct and profound bearing on a VM 
study's results. It is important for a potential facilitator to gain a firm grounding 
in the basics of the mechanics of the process and then to progress to devel
oping a capability in a facilitator's less tangible roles. 



PART IV 

Case Studies 



13 Two VM Studies: An 
Infrastructure Project and a 
Hospital 

13.1 Introduction 

Chapter 13 considers case studies from two different project types: an infra
structure project and a hospital. 

Case Study 1 was taken from a VP study of an infrastructure project. It 
describes, in considerable detail, the VM process conducted during the study 
and provides various completed pro formas that were included in the study 
report. 

Case Study 2 comprises three sequential studies undertaken on the same 
hospital project. The first two were VP studies undertaken at the Briefing and 
Sketch Plans stages of the RIBA Plan of Work. The last was a VE study under
taken during the Detail Design stage. 

Rather than repeat a detailed description of the VM process, which is 
essentially the same as for Case Study 1, Case Study 2 only provides a brief 
narrative which describes the main differences between each type of VM 
study. In addition, it provides samples of a number of documents that were 
produced during the study. 

13.2 Case Study 1: VP Study of an Infrastructure Project 

Project Description 

The subject of this case study was a VP study of an infrastructure project. The 
study was conducted just prior to finalisation of the Brief. The Brief was well 
developed, with sketch plans indicating the layout of utilities and the like. A 
detailed cost plan had been developed, which indicated an estimated cost for 
the project of approximately £25 million. 

The infrastructure project was one phase of a larger project which involved 
the consolidation of three large sites into one. This consolidation comprised 
the infrastructure project, several projects involving the construction of new 
buildings as well as the refurbishment of existing buildings. For the purposes of 
the subject VP study the location of the new buildings was fixed and thus the 
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infrastructure project had to serve both the new and existing buildings in their 
established positions. The infrastrucure work comprised the following ele
ments: 

• Boilers and cooling plant and distribution 
• Natural gas 
• Water supplies, potable, hydrant and softened 
• Sprinkler system storage and distribution 
• Foul and effluent drainage 
• Electrical supply and distribution, voice and data, building management 

system and fire alarm networks 
• Security, external works and miscellaneous minor buildings and builder's 

work. 

A split study was chosen whereby the Information phase was conducted 
several days prior to the remaining phases of the study. This enabled time for 
the function analysis to be fully costed prior to the Creative phase of the job 
plan.Thus, the Information phase was conducted on the first day, and then the 
VP team disbanded while the function analysis was being costed. The VP team 
then reconvened to conduct the remaining phases of the job plan over a five 
day period. The study phase thus consisted of six days. The overall duration of 
the VP effort from Pre-study orientation to presentation of the final report was 
less than three weeks. The agenda for the study is shown in Working 
Document 13.1. 

Working Document 13.1 Agenda for VP study of infrastructure project 

DATE/ACTIVITY TIME 

Thursday, Week 1 

o Introduction and discussion of VP objectives 
o Design presentations (utilities, waste effluent, 

network systems, security, external works, buildings) 
o Presentation by cost engineer 
o Function analysis (byVP team only) 
o Discussion of further information and allocation of gatherers 
o Distribution of idea listing sheets and brief instruction in 

several creative techniques (individual and group) 
o Final summation by VPTC 

Adjourn 

Friday, Week 1 - Wednesday, Week 2 

o Develop function cost models outside study environment 

9:00AM 
9:30AM 

11:15 AM 
12:45 PM 
4:00 PM 
4:20 PM 

4:50 PM 
5:00 PM 
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DATE/ ACTIVITY TIME 

Thursday, Week 2 

o Writing up of ideas generated during break 
o Introduction by VPTC 
o Distribution and discussion of function analysis and cost 

models 
o Verbal description of preliminary ideas by those that 

generated them 
o Creative brainstorming session 
o Evaluation of ideas 
o Summation of VPTC 

Adjourn 

Friday, Week 2 

o Introduction by VPTC 
o Review of ideas from overnight generation 
o Evaluation of new ideas 
o Reality check with user representatives/designers 
o Allocate ideas for development 
o Development of proposals 
o Summation of VPTC 
o Adjourn 
o Introduction by VPTC 
o Review of ideas from weekend gestation 
o Evaluation of new ideas 
o Allocate new ideas for development 
o Development of proposals 
o Final summation by VPTC 

Adjourn 

Tuesday, Week 3 

o Introduction by VPTC 
o Development of proposals 
o Discussion of presentation format and allocation 

of responsibilities 
o Discussion of 'lessons learned' 
o Final summation by VPTC 

Adjourn 

Wednesday, Week 3 

o Presentation of proposals to client management 
by core members of VP team (to be designated) 

Thursday and Friday, Week 3 

o Report preparation only by VPTC 

8:45 AM 
9:15 AM 
9:30AM 

9:45 AM 

11:00 AM 
3:15 PM 
4:50 PM 
5:00 PM 

8:45 AM 
9:00AM 
9:45 AM 

10:15 AM 
11:00 AM 
11:15 AM 
4:45 PM 
5:00 PM 
9:00AM 
9:15 AM 

10:00 AM 
10:30 AM 
11:00 AM 

4:50 PM 
5:00 PM 

8:45 AM 
9:00AM 
4:00 PM 

4:30 PM 
4:50 PM 
5:00 PM 

2:00 PM 
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Team Structure 

The VP team was made up of the following core members: 

• Value Planning Team Coordinator (VPTC) (Associate Value Specialist) 
• AssistantVPTC (Certified Value Specialist) 
• Project manager 
• Masterplan architect 
• Mechanical engineer 
• Electrical engineer 
• Infrastructure/Civil engineer 
• Estimator (supplemented during the development phase). 

This team was supplemented by other interested parties who participated 
during the Information and/or Creative phases in particular. These other 
parties included the following: 

• Senior clieOnt representatives 
• Site operations representatives 
• The security manager 
• The communications manager 
• The environmental manager 
• The UK engineering manager. 

The core VP team comprised a mix between members who had been 
involved with the project during design, together with several who had not. 
Part of the function of the latter group was to lend a degree of objectivity to 
the VM study. 

Description of VP Study Activities 

Pre-study Phase 

During this phase, the logistics for the VP study were organised, and the VPTC 
and Assistant VPTC were given brief presentations on the project Master Plan 
and the mechanical and electrical content of the project. 

Study Phase 

Information phase The objective of this phase was for the VP team to estab
lish a good understanding of the project, its design and operation, the func
tions of the project itself, and its constituent elements, and to determine areas 
with the greatest potential for savings and needed improvements. 
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While the majority of team members had received prior presentations on 
the brief, or had contributed to it, some members had little prior knowledge 
of the project. With respect to those members who were already familiar with 
the project, their familiarity of the project was weighted toward their specific 
technical areas of expertise. In order to bring everyone's knowledge to a 
broadly comparable level and to uncover any misconceptions, presentations 
were given by the project manager and the mechanical and electrical engi
neers who had contributed to the Brief. These presentations were preceded by 
a brief address by the project director, who established the broad objectives of 
the VP study. 

Following the design presentations, the VPTC and Assistant VPTC gave a 
brief overview of the VP process to be followed. Having completed the pre
sentations a Function Analysis was undertaken by the team. The process of 
function analysis served two broad purposes: 

1 To stimulate team discussion to uncover different members' perceptions 
of the functions of the project and its constituent elements 

2 To highlight high cost functions which might be achieved equally well 
with a less costly design solution. 

A function analysis was conducted on the overall project and then on each 
of the component elements of the project. Each function was described with 
a verb and noun, and was then rated as being Basic, Secondary or Required 
Secondary. The functions were then costed as shown in Working 
Document 13.2. 

Following the Information phase meeting there was a four working day 
break in the VP process. During this interim period the functions listed during 
the information phase meeting were costed and graphic cost models were 
made of the elements of the cost plan, as shown in Figures 13.1 through 13.4. 

Creative Phase 

During the Creative phase, high cost areas were identified using a combina
tion of the graphic elemental cost analyses and costed function analyses. 
Having established those elements with high costs, the team then underwent 
group brainstorming on each element respectively to generate 295 ideas. 

No judgement was allowed during this phase so that team members would 
not be deterred from contributing ideas by criticism from others. In addition, 
team members were encouraged to think broadly which resulted in some 
wild, impractical ideas. While these wild ideas were not developed, they were 
valuable in that they served to prompt other ideas which could be usefully 
developed into proposals. Working Document 13.3 shows an excerpt from the 
idea listing. 
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Working Document 13.3 Excerpt from ideas listing evaluation 

PROJECT: INFRASTRUCTURE VALUE PLANNING STUDY PAGE: 
1 of 1 

ITEM DESCRIPTION RATING 

SP-1 SPRINKLER SYSTEM 

SP-2 Deleted 

SP-3 Reduce sprinkler areas 2 

SP-4 Reduce distance between sprinkler heads 4 

SP-5 Pond storage in lieu of tanks 4 

SP-6 
Direct mains feed system in lieu of tanks? 1 

SP-7 Position tanks in buildings 4 

SP-8 
Localise tanks - additional tanks/pumps to north 4 

SP-9 Combine sprinkler and bulk water storage tanks 4 

SP-10 Diesel engine in lieu of standby generator 2 

SP-11 
Remove tank screening 3 

SP-12 
Storage tanks placed in Ha Ha 4 
Use SW to reinforce sprinkler requirement 4 

EX-1 
EXTERNAL WORKS 

EX-2 
Eliminate access road upgrade 4 

EX-3 
Close access road 4 

EX-41 
Retain existing road on South site (serving Phase II) 1 
Gas in lieu of electric street lights DS 

. 
EX-42 
EX-43 One way road system in lieu of two way 1 

Narrow new estate roads and add passing places in lieu of 1 

EX-44 wide two way roads 

EX-4S 
Eliminate cycle shed and add alternative 1 

EX-46 
Basement cycle storage in lieu of bike shed 4 

EX-47 Eliminate covered walkways 1 

EX-72 Increase street lighting levels 3 

EX-73 
Artificial gas in lieu of real 4 

EX-74 Use sheep for grass cutting 4 

EX-75 
Eliminate decorative pools 1 

EX-76 
Reduce entrance decoration by 50% 1 
Subsidise public transport 4 

OS = Design Suggestion 

Evaluation Phase 

During this phase, the ideas generated during the Creative phase were eval
uated to sift out impractical ideas and to identify the best ideas for develop
ment. 
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The rating technique used for evaluation purposes was as follows: 

Rating 
1 
2 

Idea treatment 
Ideas to be developed 
Ideas to be developed if sufficient time is available 

3 Ideas with some merit but was not considered to be worth 
developing 

4 Ideas havelittle merit and not to be developed. 

Working Document 13.4 summarises the number of ideas remaining after 
judgement. Thus, out of 295 initial ideas, some 74 were rated with a score of 1 
or noted as a design suggestion. Another 30 were rated with a score of 2 and 
would thus be developed only if sufficient time was available. 

Development Phase 

During this phase the ideas selected during the preceding evaluation phase 
were refined and developed into proposals. 

Working Document 13.4 Summary of ideas and judgement rating 

ELEMENT TOTAL OF VP RATING SCORE" DESIGN 
IDEAS 1 2 SUGGESTION 

Steam boilers and distribution 33 1 1 8 
Cooling plant and distribution 16 0 0 0 
Natural gas 1 0 1 0 
Water supplies 4 0 2 0 
Sprinkler system 12 1 2 0 
Effluent drainage 11 1 0 0 
Foul drainage 3 0 1 0 
Storm water drainage 9 0 3 0 
Duct networks 6 3 0 0 
HV supplies/power distribution 21 2 2 2 
Voice and data networks 12 3 0 0 
BMS site installation 12 5 1 0 
Security 31 8 3 0 
Fire alarm network 5 3 0 0 
Service centre 20 7 1 0 
External works 79 19 12 3 
Buildings and builders work 20 8 1 1 

TOTALS 295 60 30 14 

1. Ideas to be developed. 
2. Ideas to be developed if sufficient time is available. 
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Detailed calculations were developed, and each proposal included: 

• Descriptions of original and proposed revised design 
• Discussion of advantages and disadvantages of proposal 
• Initial and life cycle (LCC) cost savings (where appropriate) 
• Technical calculations, sketches and other backup. 

Examples of proposal cover sheets are shown in Working Documents 13.5 
and 13.6.Typical summaries of proposals are shown in Working Document 13.7. 

Working Document 13.5 VP proposal: 1 

PROJECT: CASE STUDY DATE: 

PROPOSAL: Direct mains feed to sprinkler systems in lieu of NO: SP-5 
storage tanks 

PAGE: 1 of 1 

ORIGINAL DESIGN: 
Sprinkler systems are fed by a 150 m3 storage tank and pumps. Sprinkler system to 
Building C is fed by a 450 m3 storage tank on South site. All tanks are fed from 
incoming mains. 
PROPOSED CHANGE: 
Feed sprinklers directly from mains on both sites and eliminate storage tanks and 
pumps. 
ADVANTAGES: 
Cost reduction by the elimination of tanks and pumps. 
Reduced maintenance due to elimination of pumps. 
DISADVANTAGES: 
Risk of sprinkler failure due to incoming mains failure/pressure reduction - original 
design is independent of mains once tanks are full. 
DISCUSSION: 
Check required with insurance company on their requirements together with 
discussion with risk management before this proposal is carried any further. 

LIFE CYCLE INITIAL OandMCOST TOTAL LIFE 
COST COST CYCLE COST 

SUMMARY Each year Life cycle £ 

Original design 400000 400000 

VPproposal 200000 200000 

Savings 200000 200000 
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Working Document 13.6 VP Proposal 2 

PROJECT: CASE STUDY DATE: 

PROPOSAL: Locate site effluent tanks above ground NO: ED-3 

PAGE: 1 of 1 

ORIGINAL DESIGN: 
Currently effluent holding tanks area located below ground in fully accessible 
chambers. Therefore, they are seen from offices or access roads. 
PROPOSED CHANGE: 
Locate holding tanks above ground to the south of Building 0 where they cannot 
be seen from offices or access road. An additional pumping station may be 
required due to the topography along the route of the effluent main. 
ADVANTAGES: 
Reduction in cost due to elimination of underground chamber. 
DISADVANTAGES: 
The tanks and pumps will be seen from the neighbouring housing estate and will 
therefore need to be screened. 

An additional pumping set. 
DISCUSSION: 
The cost reduction of the underground chamber will more than offset the 
increased cost of screening and additional pumping set as seen from the estimate. 

LIFE CYCLE INITIAL O&MCOST TOTAL LIFE 
COST COST CYCLE COST 

SUMMARY Each year Life cycle £ 

Original design 1050000 1050000 

VP proposal 900000 900000 

Savings 150000 150000 

Presentation Phase 

A meeting was convened at the end of the VP study to present the major 
proposals to management representatives and to obtain their preliminary 
decisions regarding proposal selections. 

Conclusions 

The outcome of the study was a success in that approximately £3 million 
net, or approximately 12% of the original estimated cost, had been saved 
without reducing the required project functions. This net total included sev
eral project improvement proposals which added cost of approximately 
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£100000. Proposals amounting to £1170000 were deferred during the imple
mentation meeting. Costs in use of LCC savings were not calculated, owing to 
a lack of required data at the time of the study. 

When considering the deferred proposals, the results of the study ranged 
between initial cost savings of 12-16%, which was reasonable for a VP study. 

13.3 Case Study 2: VP and VE Studies of a Hospital Project 

Project Description 

This project provided for the renovation of 40,000 square metres in an exist
ing, publicly owned hospital and the construction of 20,000 square metres of 
new space. The total size of the facility, including unrenovated space, was 
95,000 square metres. The total budget for the project was £130 million for all 
costs, including professional service fees, construction, equipment, etc. 

This amount was fixed, and it was clear that no additional funding would 
be forthcoming. The VM effort was initiated in order to get maximum benefit 
from the limited funding and to assure that project costs would be strictly 
contained as the design process advanced. Due to the project's size and 
complexity three VM studies were programmed - Study 1 at the Brief Stage, 
Study 2 at the Sketch plans stage and Study 3 at the Detail Design stage. 

Studies 1 and 2 were VP studies and Study 3 was a VE study. By program
ming the studies at these project milestone points major redesign, resulting 
from VM, was avoided since the VM proposals implemented could be incor
porated in the following design phase without having to change work that 
had already been completed. 

Description of VP and VE Activities 

Study 1: Brief Stage 

The overall direction of this VP study was to examine 'what' was to be con
structed rather than 'how' it was to be constructed. In addition, the study 
differed significantly from a typical VM study wherein each phase of the study 
- Information, Creative, Evaluation and Development - is completed for the 
entire project before moving on to the next study phase. This study could not 
follow that procedure because the bulk of this workshop was devoted to a 
space by space review of the function and space programmes, thus requiring 
completion of the review for each space before moving on to the next. In 
effect, mini-VM studies were conducted for each and every space under 
review, and each of the VM study phases was repeated over and over for 
each space. The time devoted to each space was minimised, and in many 
cases lasted for only minutes. Because of the great number of spaces and the 
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time limitations this work was divided among three subteams. The agenda for 
the study is shown in Working Document 13.8. 

Working Document 13.8 Agenda for functional programme review of a hospital 

DAY ONE 

8:30 AM INTRODUCTION 

8:35 OBJECTIVES OF REVIEW 

8:45 PROJECT STATUS 
Overall status - Owner representatives 
Project constraints 

9:00 STATUS OF DESIGN 
Proposed programme areas 
Owner and designer 
Concept, criteria, budget, and proposed operational mode 

10:00 TEAM REVIEW OF LATEST PROGRAMME DOCUMENTS AND ESTIMATES 
Study latest documents 

12:30 PM 

1:30 

3:30 

5:00 

DAY TWO 

Update and review project cost model, LCC model, space models 
Analyse methods 
Select high cost elements 
Divide into subteams 

LUNCH 

IDEA PHASE: 
Individual: 

Group: 

ADJOURN 

CYCLE No.1 (SUBTEAMS) 
Identify space functions of program organisational 
categories 
Propose alternatives and establish space/staffing targets 

Discuss proposed alternatives and space/staffing targets 

8:30 AM IDEA PHASE: CYCLE No.2 (FULL TEAM) 
Group: 
Individual: 

12:30 PM LUNCH 

Discuss proposed alternative and space/staffing targets 
Identify functions of major cost elements, proposed 
revised alternatives and space/staffing targets 

1:30 GROUP CONSENSUS (SUB-TEAMS) 
Summarise key ideas from cycle No.2 
Estimate savings potential 
Identify most promising ideas for discussion 

3:00 IDEA PHASE REVIEW (FULL TEAM) 
Present most promising ideas by each subteam and summarize savings 
potential 

5:00 ADJOURN 
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DAY THREE 

8:30 AM EVALUATION PHASE ORGANISATION (FULL TEAM) 
Prioritise ideas by saving potential, need for input from several team 
members, etc. 
Subteam assignment of priority element 
Discuss remaining tasks to be completed 

12:30 PM LUNCH 

1:30 EVALUATION PHASE (SUBTEAMS) 
Individual assignment of ideas for development 
Sketches, estimates, calculations 
Weighted evaluation 
LCC analysis 

5:00 ADJOURN 

DAY FOUR 

8:30AM 

10:30 

12:30 PM 
1:30 

5:00 

DAY FIVE 

REVIEW STATUS & PROGRESS 
Ideas developed and savings identified 
Ideas yet to be developed 
Tasks remaining 

DEVELOPMENT PHASE 
Sketches, cost estimates, calculations 
Weighted evaluation 
LCC analysis 

LUNCH 
DEVELOPMENT PHASE (SUBTEAMS) 
Summary of changes (original, proposed, discussion) 
Summary of costs and savings 

ADJOURN 

8:30 AM PRESENTATION PHASE 
Presentation of Recommendations 

• Initial cost savings 
• Staffing/operational cost savings 
• Schedule 

Tasks still remaining and people responsible 
Follow up responsibilities 
Summary of results of functional programme review 

11:30 CLOSING REMARKS 
Project manager - client 
Designer 
Value engineer 

12:30 PM ADJOURN 
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The VP proposals, which deal with space rather than costs, were separated 
into six groups: 
(A) Nursing, (B) Professional Services, (C) Mental Hygiene, (D) Ambulatory Care, 
(E) Support Services and (F) Administration. Working Document 13.9 shows a 
summary of these groups, Group (A) Nursing, and Working Document 13.10 
shows one of the individual proposals from this group. 

The agendas for study 2 and study 3 followed a typical agenda for 40 hour 
VM studies. The bulk of the first day was devoted to the Information phase, 
starting with a project presentation by the client and the design team, with a 
question and answer period. This was followed by a period during which the 
individual VM team members were given the opportunity to become familiar 
with the available project documents, and this was followed by function 
analysis. The second day was primarily devoted to the Creative phase, and 
on the morning of the third day the Evaluation phase was completed. The 
Development phase started in the afternoon of the third day and continued 
through the fourth day and the morning of the fifth day. The VM teams' 
proposals were presented to the client and the design team during the 
Presentation phase which occurred in the afternoon of the fifth and last day 
of the workshops. One of these agendas, that for Study 3, is shown in Working 
Document 13.11. 

Study 2 

Because this study was undertaken at a very early stage of design develop
ment, it was possible to consider significant design modifications, since they 
would have minimal impact on the work already completed. Again the 
emphasis was on 'what' not 'how'. Therefore, the VM effort focused on more 
global design considerations. Working Document 13.12 is one page from the 
'Summary of Cost savings' showing part of the list of architectural proposals, 
and Working Document 13.13 shows one of the listed proposals. 

Study 3 

This study was a typical design orientated VE study. It focused on 'how' the 
project was to be constructed. Function Analysis on each design diScipline 
was performed during the Information phase, and this was followed by idea 
generation during the Creative phase. Ideas which survived the Evaluation 
phase were then fleshed out and written-up during Development phase. 
Working Documents 13.14, 13.15 and 13.16 show the progression through the 
VM process for one element, the intercom system, in the electrical part of the 
design. 
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Working Document 13.10 Value planning proposal 

PROJECT: HOSPITAL DATE: 

'pROPOSAL: Reduce area of nursing unit support NO: A-2 
space 

PAGE: 1of4 

ORIGINAL DESIGN: 
A separate programme provides six support units. One per floor for nursing except 
SNF. The support unit presumes the cluster design for nursing units. There is some 
duplication of functions in the nursing unit and support unit. 
PROPOSED CHANGE: 
The VP team recommends a significant reduction in the size of the support unit by 
eliminating the duplication of functions. The spaces that have been eliminated 
resulted in some increase in the size of the corresponding element in the nursing 
unit. This proposal then is linked with A-1. This suggests a non-cluster double 
corridor design with most support in the patient care unit. 
ADVANTAGES: 
DISADVANTAGES: 
DISCUSSION: 
Floor support unit retains visitor/patient lounge, classroom and on call on resident 
facilities. 
Centralising support services on each unit increases operational efficiency as well 
as reducing square metre requirements. 
Concerns: Need for diagram of proposed double corridor to determine feasibility. 

SPACE INITIAL SPACE OANDMCOST TOTAL 
SUMMARY SPACEM2 

Each Year Life Cycle 

Original Design 2301 2301 

VPProposal 463 463 

Savings 1838 1838 

Working Document 13.11 Agenda for VP Study of Hospital Project 

MONDAY 

9:30 AM TEAM MEMBERS ARRIVE 

10:30 INTRODUCTION TO WORKSHOP 
Objectives of workshop 
Workshop format 
Team members 

12:00 PM LUNCH 
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1:00 CONTINUATION OF DISCUSSIONS WITH DESIGNERS (if required) 

DESIGNER/CLIENT 
Overview 
Constraints 
Open issues 
Major systems 
Question and answers 

TEAM REVIEW OF DESIGN DOCUMENTS & COST MODELS 
Study latest drawings and specifications 
Review cost, energy, and LCC models 

4:00 FUNCTION ANALYSIS 
Use of cost, energy, and LCC models to target worth 
Graphical analysis and FAST diagram (as appropriate) 
Selection of high cost elements 
Start function analysis 

6:00 ADJOURN 

THURSDAY 

8:00 AM DEVELOPMENT PHASE 
Prepare design alternatives 
Prepare LCC analysis 
Estimates, calculations and sketches 

12:00 PM LUNCH 

1:00 DEVELOPMENT PHASE (Contd) 
Criteria weighting 
Matrix evaluation of alternatives 
Costing of alternatives 
LCC analysis 

3:00 DEVELOPMENT PHASE/RECOMMENDATIONS 
Written recommendations 

6:00 ADJOURN 

FRIDAY 

8:00 AM COMPLETE PROPOSALS 
Completion of written proposals/report 
Prepare summary of recommendations and savings potential 
Complete presentation materials 
Prepare draft VE report 

12:00 PM LUNCH 

1:00 PRESENTATION OF RECOMMENDATIONS 

3:00 ADJOURN 
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Working Document 13.13 VP proposal 

PROJECT: HOSPITAL DATE: 

PROPOSAL: Reduce area of ambulatory care NO:A-17 
facility lobby 

PAGE: 1of4 

ORIGINAL DESIGN: 
Existing concept has entrance lobby of 45 x 18 ± with 3m corridors on each side of 
core functions. 
PROPOSED CHANGE: 
VE concept reduces by 3m utilising one 5m corridor adjacent to the core functions. 
Reduction is 135m2 x 3 floors = 405m2 plus reductions in penthouse roof and 
exterior wall area. 
ADVANTAGES: 
DISADVANTAGES: 
DISCUSSION: 

LIFE CYCLE INITIAL COST O&MCOST TOTAL LIFE 
COST CYCLE COST 

SUMMARY Each year Life cycle £ 

Original design 

VPproposal 

Savings 324000 324000 

Team Structure 

Appropriate team members were selected for each study 1-3, based on the 
stage of the design and the types of documents which would be available at 
that point in the design development process. 

For Study 1, at the Project Brief stage, the main documents to be reviewed 
were the functional programme and the space allocation programmes. 
Accordingly, the VM team structure emphasised space planning and materials 
handling experts. Three space planning experts were used to permit a com
prehensive review of all of the various project's elements during the time 
frame of the study. Materials handling experts were also included on the VM 
team to evaluate the various systems because movement of patients, staff 
and materials is a particularly critical aspect in hospital design. 

For Study 2, at the Sketch Plans stage, the team included both planning 
experts and technical design experts from various disciplines. This was done 
because the documents under review reflected the translation of the func
tional and space programmes to the hospital's layout and design, including: 
architectural, structural, mechanical, electrical and materials handling. 
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Working Document 13.15 Creative idea listing 

PROJECT: CITY HOSPITAL - CREATIVE/EVALUATION WORKSHEET PAGE: 
1 of 1 

ITEM DESCRIPTION RATING 

E-1 Provide padlocks at starters in motor control centre and 8 
delete disconnects at motors in same room with motor 
control centre 

E-2 Provide spaces for future mechanical loads 7 
E-5 Revise/change feeder sizes 10 
E-10 Reduce lighting level in corridors 10 
E-14 Locate automatic transfer switch No.4 in basement near 10 

switch No.3 
E-15 Delete automatic transfer switch No.4 and feeder DS-2CHs 10 

and feed directly from DS-2BEM 
E-17 Revise cost estimate for nurse call to share signal cable tray 10 

with other systems 
E-18 Revise security system cost estimate to utilise Signal tray for 10 

runs in corridors 
E-20 Use telephone for all intercom - delete the dedicated system. 9 
E-21 Show load analysis, lighting load, receptacles, and motor 6 

loads 
E-22 Incorporate part of new switchboard room into mechanical 10 

spaces 
E-23 Consider use of one 900KW generator in lieu of 3-450KW? 6 

DS = Design suggestion 

For Study 3, at the Detail Design stage (about the 35% design completion 
point), the team was structured to emphasise primarily a review of the various 
design disciplines. Planning experts, who were involved in the earlier VM 
studies, were also included on the VM team to provide support and back
ground to the technical design team members. 

Because of the complexity of the project an Assistant Value Management 
team coordinator (AVMTc) was included for each of studies. An estimator/QS 
was also included to assure the accuracy of the cost estimating relative to all 
of the proposals developed by the VM team and, for each study, the client's 
VM project manager was also present. 

Representatives from a number of public agencies also attended each of 
the studies, along with administration personnel from the hospital. However, it 
should be noted that their participation was limited to providing additional 
information, as needed, to the external VM team members. Their participation 
was limited because the client agency, an oversight public agency, wanted the 
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216 Case Studies 

VM studies to be seen as fully independent, outside, second, expert opinions. 
Working Document 13.17 shows the team structure for each of the three 
studies. 

Conclusion 

Prior to each of the VM studies 1-3, cost estimates were prepared which 
showed that the project's costs were exceeding the budget allowance. At 
the Brief stage the estimate showed that all of the work contemplated could 
not be completed within the budget allowance. At the Sketch plans and the 
Detail Design stages it was evident that 'scope creep' was occurring with 
concurrent cost growth. However, sufficient cost reducing VM proposals 
were accepted by all of the interested parties at the conclusion of each study 
to get the project back on track. For study 1, the amount of savings was £15.8 
million, for Study 2, the amount was £19.1 million, and for the Study 3, the 
amount was £.43 million. These results clearly demonstrate the success of this 
VM effort. However, an even more meaningful result followed from this VM 
project. 

This project was one of the first selected by this public agency to test the 
effectiveness ofVM as part of an overall cost management programme. Partly 
because the results achieved on this project were so positive, this agency 
decided to apply VM to all major projects in its £2.0 billion/year capital 
programme. Over time, that initiative was fully implemented and this public 
agency's VM programme, which encompasses a very wide variety of project 
types, is widely regarded as a model. 
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