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CHAPTER 1
PRE-CONTRACT COST MANAGEMENT
Introduction
When developing an estimate the following factors need to be conside...]
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Cost estimating on engineering, manufacturing and process
industries
Order of magnitude estimate
This order of magnitude...]
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Appropriation estimate
In the engineering and process industries, the appropriation estimate is
sometimes referred to as...]
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which contract and possibly the form of contract which should be adopted for
particular contracts? Cost management can a...]
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appendix to the cost plan. One national client insists that a separate appendix to
the cost plans lists all potential ch...]
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responsible for the cost plan at feasibility and outline proposal stage and the
D&B contractor’s QS will be responsible ...]
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Functional or performance-related estimating
A function or performance-related estimate typically requires one quantity...]
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Table 1.2 Major stadiums cost-per-seat comparisons.
Details Wembley
Stade de
France
Stadium
Australia
Munich
(new
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Table 1.3 Establishment of elemental cost targets for inclusion in cost plan.
Element 43: floor finishes
Area Specifica...]
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Milestone reports
If all the documentation is formatted in the same way it can be compared and
reconciled. One way to d...]
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CHAPTER 2
CONTRACTOR’S ESTIMATING AND TENDERING
Introduction
The estimating process is very important, as it enables co...]
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Stage 1 – decision to tender
The estimator should quickly establish the following:
1. Amount and type of work involved ...]
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construction method and sequence upon which the tender is based, together with
an outline program of the works, two ite...]
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Method statement
Contract: New Reservoir, Bryn Gwynant Sheet No.:
Tender No. Prepared by: Date:
No. Operation Quantity ...]
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The rates for material should cover for transport to site, offloading/storage,
unavoidable double handling and waste. P...]
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labor and permanent/temporary materials.
This method of estimating links well with the planning process as it embraces
...]
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• Method B – steel cofferdam built around net perimeter of basement.
Assume the following net costs (based on quotation...]
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natural slope of inclination – generally the harder the material the steeper the
slope.
Costs of method B (steel coffer...]
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General items (preliminaries)
The general items or preliminaries represent the cost of operating the site and
will need...]
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• Computing equipment;
• Office stationery etc.
Preparation of summaries, tender summary, analysis sheets, special
cond...]
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• Cash flow and finance;
• Use of own construction equipment;
• Competition;
• Commercial opportunities;
• Economic cli...]
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Stage 6 – submission of tender
Finally the tender should be submitted to the client in the form specified in the
invita...]
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CHAPTER 3
VALUE MANAGEMENT
Introduction
The value management process (Fig. 3.1) originated during World War II within
t...]
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What is value management?
Value management (VM) is the wider term used to describe the overall
structured, team-based a...]
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Figure 3.2. Stakeholders’ impact on project cost (source: ICE, 1996).
Figure 3.2 shows the introduction of the parties ...]
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Table 3.1 Typical questions to be asked at each stage of the value management (VM) study
on a new urban highway project...]
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Table 3.1 Typical questions to be asked at each stage of the value management (VM) study
on a new urban highway project...]
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4. Unnecessary life-cycle cost (failure to consider future operational costs);
5. Unnecessary opportunity cost (the cos...]
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When to apply VM
Timing is of the essence. Fig. 3.2 illustrates the substantial scope to reduce cost,
and hence improve...]
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CHAPTER 5
WHOLE-LIFE COSTING
Introduction
Whole-life costing (WLC) is now established as an important tool which is
cha...]
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• Promotes realistic budgeting;
• Encourages discussion and decisions about materials choices;
• Enables best value to ...]
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several levels of different specification within one component.
Furthermore the actual replacement interval is often de...]
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years.
Relying on rule of thumb data can lead to a high degree of inaccuracy. The
maintenance costs on ‘Hospitals’ vary...]
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Panel 5.2 Observations on the discount rate
The change from 6% to 3.5% for the standard rate to be used effectively put...]
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CHAPTER 6
PAYMENT SYSTEMS AND CONTRACT
ADMINISTRATION
Introduction
Payment systems can be classified in a variety of wa...]
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Price-based, lump-sum plan and specification
Under the lump-sum system contractors are required to estimate the quantit...]
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Price-based, bills of quantities (BOQ)
The traditional procurement system requires the production of a BOQ, which is
no...]
[image: 50
Table 6.2 Example of bill of quantities (BOQ)
Operational bills
In the 1960s the Building Research Station (BRS) (later...]
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Price-based, method-related bills
Method-related bills were first recommended by Barnes and Thompson (1971)
in their re...]
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Table 6.3 Extract from a typical completed interim payment schedule (months 1–5 in a 36-
month contract).
The Hong Kong...]
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submit a lump-sum tender broken down into major activities listed in the tender
documentation.
Interim payments were ma...]
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Table 6.4 Activity schedule for earth-fill dam for new reservoir (part only).
Use of method-related charges, separating...]
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• Contractors are not paid for changes in the quantity of permanent work;
unless an instruction changing the original s...]
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or desirable;
• where there exists exceptional complexity, for example in multi-contract
projects or where a high degre...]
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This major tunneling project required four tunnels each 23 feet in diameter to be
constructed under the East river. The...]
[image: 58
safety, technical management and utilization of resources.
However, as the payment is invariably based on client’s subj...]
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Figure 6.2 Calculation of gain share
The target price comprises four elements: the unit costs, the risk, the
overheads/...]
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CHAPTER 7
CONTRACTORS’ COST-CONTROL AND MONITORING
PROCEDURES
Introduction
Management means control, so cost management...]
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1. An integrated reporting system (integrating time and cost):
Pilcher (1994) considered that integrated systems had th...]
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accurate and realistically display the current financial position.
The cost-value comparison, or reconciliation, is usu...]
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Method 2: Contract Variance – Unit Costing
In this system costs of various types of work, such as driving piles, or con...]
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Calculating the earned value
EVM involves calculating three key values for each activity in the WBS:
1. The planned val...]
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The EVM approach provides a most powerful control tool. The data generated
should enable senior management to identify ...]
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‘appendix to the cost plan. One national client insists that a separate appendix to
the cost plans lists all potential changes and these have to be approved by his
project manager before changes can be included in the cost plan. In this way the
cost plan represents commiitted cost only.

Cost estimating on building projects

Cost management is the total process, which ensures that the contract sum is
within the client’s approved budget or cost limit. It is the process of helping the
design team design to a cost rather than the QS costing a design.

The basis of the design cost control using the cost-planning technique is the
analysis of existing projects into functional elements in order to provide a
means of comparison between projects planned with data from existing projects
A building element is defined as part of a building performing a function
regardless of its specification. Elemental analysis allows the comparison of the
costs of the same element to be compared between two or more buildings.

As the cost element under consideration is performing the same function, an
objective assessment can be made as to why there may be differences in costs
between the same elements in different buildings. There are four main reasons
why differences in costs occur:

1. Differences in time (inflation)
2. Quantitative differences
3. Qualitative differences

4. Differences in location.
Design stages

If at any time during the design process it becomes apparent that the agreed
budget is likely to exceed without a change 1o the brief, the client should be
informed and instmuctions requested. Likewise, if it becomes apparent that the
whole of the agreed budget will not be required, the client should be informed.

Budget-estimating techniques

On projects where non-traditional procurement routes are used, the
responsibility for developing the cost plan may change but the stages suggested
here remain appropriate. For example, on D&B schemes, the client’s QS will be
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responsible for the cost plan at feasibility and outline proposal stage and the
D&B contractor’s QS will be responsible for developing the cost plan with the
contractor's design team to produce the tender. However, the principles of
budget, cost plan, cost checks and reconciliation should be adhered to whenever
possible.

‘Table 1.1 Control tasks and deliversble report.

Design stages Quantity surveyor

Stage A_| Feasibility Prepare feasibility studies and determines the budget

Consider with client and design team aliemative

StageB | Ouline proposals | regies and prepare ouline cost plan

Stage C_| Scheme design Carry out cost checks and finalize cost plan
Stage D_| Detail design Carry out cost checks.
Production
Stage B | oot Carry out cost checks.
Stage F_| Tender action Prepare reconcliation statement

There are four main ways to estimate the cost of a building during the design
stage, which are dependent on the quantity and quality of the information
available at the time the estimate is required:

1. Function or performance related
2. Size related

3. Elemental cost analyses

4. Unit rates

As a general principle, estimates prepared on minimal information and those
taking a very short time to prepare will be less accurate than those based on the
use of substantial information requiring more time to prepare.

‘The term cost modeling i often used to describe the function of cost estimating,
Any form of cost prediction can be described as a cost model, whether it is
based on functional, performance-related. elemental cost analysis or detailed
rates calculated by contractors when pricing tenders. However, cost modeling
generally implies the use of computer aids in order to allow iterations to be
rapidly performed to help select the most appropriate solution to achieve VEM
(Value for Money).
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Functional or performance-related estimating

A function or performance-related estimate typically requires one quantity and
one rate and is related to the client's basic requirement. Typical examples
include the following:

« A800-bed hotel
A 1,000-pupil school
A 600-bed hospital.

For example, an hotelier will know that a hotel will cost KD 75,000 per bed to
build and will eam KD 75 per bed per night. They can use this information to
calculate the relative efficiencies of two proposed hotel options of completely
different sizes,

An estimate based on this technique is very simplistic, crude but of course
quick. Tt does not take into account plan shape, number of floors, ground
conditions etc. It is considered extremely risky to use this technique except at
the very earliest stages of inception. Often statistical techniques are employed in
an attempt to improve the accuracy and reliability of the estimate

Using this approach it would have been possible to identify a ballpark figure
for the anticipated cost of the new Wembley Stadium at an early stage in the
project cycle based on the cost per seat (Table 1.2).

Size-related estimating

These techniques are invariably based on gross floor area (GFA) approaches
when the total floor area of the required building is calculated and then
multiplied by an appropriate unit rate per square meter of floor. In former times
volumetric approaches were used, but this technique has largely fallen out of
favor s large errors can arise.

More detailed approaches can be applied by the use of differential rates for
different areas within the building to give a greater degree of accuracy. A major
limitation of these techniques is that they take no account of the geometry of the
building,
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‘Table 1.2 Major stadiums cost-per-seat comparisons.

Stadede | Stadium | Munich | Sappore | Washington
Details | Wembley, (new S |
France | Australl |y [Dome Gapan)|  State
London, | 3™ | §yney Sapporo, | Washington,
Locsicn U | Do | S Oy S MUK
Capaity e | 50000 | s0000 | 500w | om0 | 212 | m20m
ccommodaion| 73000 | 0000 | 00000 | — | ssw |
A sl g | age | aas | (N s | Neaown
= own
ot ot
e | | we | | s 10
D mitiony
CoRt BeE) ety 1,959 1666 1,743 1,881 2,920 2498
D) 95 | U ; , : -

Sources Report on Wembley Value for Money produced by Cyil Sweet Lal an 10 Apil 2002
(o sportengland.crg pew._wembly:pdf acesssed 23 anaary 2006]).

Elemental cost-analysis estimating

‘This technique relies on the selection of one or more suitable cost analyses and
adjusting them in time, quantity, quality and location in order to provide an
estimate of the building. It is a technique which is used as the means 1o establish
the cost plan which should confirm the budget set at the feasibility stage and to
establish a suitable cost distribution within the various elements.

Invariably an outline cost plan is first produced using the cost per square meter
of each functional element in order to allocate elemental cost limits. When the
design has developed further the elemental unit quantities are calculated in order
to establish elemental-cost targets for inclusion in the detailed cost plan.

As the design evolves more information becomes available. The element unit
rate can be modified as described below. Most elements have different
specifications, with varying rates that need to be isolated. For example. a factory
unit may have mainly unfurnished warehouse, some offices and a toilet block.
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‘Table 1.3 Establishment of elemental cost targets for inclusion in cost plan.

| Element 43: floor finishes

[

Quantity | Rate | Cost
Area Specifcation

‘ i ) D) | KD)

Outline costplan Typical mix 10000 365 36500

| At weas

T

[petstodcost pln Floor hardener 900 100 9000

Warehouse

|

Joftice Capet om| 2000 18000

ot F— | wo| s

| 10.000) 31000

The element unit rate calculation arrives at the same cost but assumes an
identical mix of specification to arrive at an aggregate rate. It is not easy to fully
appreciate an aggregate rate, as it bears no relation to the specification rates
Any change in the ratios of the varying specification could have a significant
cost effect. The parts of elements are referred to as components and are added
together to create the elemental sum (Table 1.3)

Cost checking

In order to confirm the accuracy of the cost plan, which in itself will have
confirmed the budget set at the feasibility stage, cost checking is deployed. Cost
checking is the execution of the cost-control component in the design process. It
ensures that the information as a basis for the tendering can be prepared such
that the lowest tender will confidently equate closely with the budget set at the
feasibility stage.
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Milestone reports

If all the documentation is formatted in the same way it can be compared and
reconciled. One way to do this is to use milestone reports. This is a table that
summarizes and reconciles between each milestone. A milestone report is
normally a report such as

original budget
cost plans for example 1 to 10
pre-tender estimates

contract sum

financial statement for example 1 to 50

final account.

‘The main-group costs, such as total finishes, are tabled together with the total
cost, area, cost per square meter and a comment on any major changes to brief
The costs can be plotted on a graph. After several projects, the client’s cost
consultant can analyze their performance 1o see whether they need to adjust
their level of optimism or pessimism.
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CHAPTER 2

CONTRACTOR'’S ESTIMATING AND TENDERING

Introduction

The estimating process is very important, as it enables construction companies
to determine their direct costs, and provides a bottom line cost below which it
would not be economical for them to carry out the work

Overestimated costs result in a higher tender price and rejection by the client.
Likewise, an underestimated cost could lead 1o a situation where a contractor
incurs losses. If the contractor is selected then the estimate should also provide
the basis for project budgeting and control

A study by Al-Harbi er al. (1994) identified that the main problems facing
estimators in Saudi Arabia while compiling tenders for building works included
tough competition, short contract period, incomplete drawings and specification,
incomplete project scope definition, unforeseeable changes in material prices,
changes in owner’s requirements, current workload, errors in judgment,
inadequate production time data, lack of historical data for similar jobs and lack
of experience of similar projects. These items indicate the challenges faced by
estimators no matter where the work is carried out.

However, before any estimates can be submitted the first step for contractors is
to get onto the tender lists. This could be done on an ad hoc basis or preferably
in accordance with a sort of longer-term strategic marketing plan that is usually
of a five-year duration. The five-year plan, which should be based on an
analysis of the past and consideration of the future trends within the market,
should be re-examined on an annual basis and modified accordingly.

Smiith (1995) identified three main factors which could lead to inaccurate
estimates: first, inappropriate assessment of risk; second. inappropriate contract
strategies; third, human characteristics of the individual estimator.
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Stage 1 - decision to tender
‘The estimator should quickly establish the following:

1. Amount and type of work involved in project and whether the company
has any competitive advantage;

2. The approximate value of the project together with a review of the
major resources required, particularly construction equipment, staff, key
subcontractors and suppliers;

3. The program requirements, that is, completion dates, sectional
completion and critical milestone dates — will these require excessive
overtime?

4. The form of contract, specification, method of measurement and if any
‘amendments have been made to standard documents?

5. The time and recourses required for preparation of the tender;

6. Whether any contractor’s design is required, and whether the main
contractoris required to accept liability for any subcontractors’ design;

7. Possible alternative methods of construction;

8. Design for temporary works;

9. Whether the risks are acceptable and whether the tender is of particular
interest.

10.Contract requirements for performance bonds, warranties and parent
company guarantees;

11 Funding requirements for the project.

Stage 2 - determining the basis of the tender

During this stage the estimator, prior to the preparation of the cost estimate, will
disseminate and assemble the key information and generally become familiar
with the documents. Unlike pricing a BOQ in the building sector, a civil
engineering BOQ/priced activity can be priced only when read in conjunction
with the engineer's drawings and the specification.

However, the most important part of this stage is for the team to determine the
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construction method and sequence upon which the tender is based, together with
an outline program of the works, two items that are inseparable.

A further involvement of the contractor’s design department may be in
identifying more economical altemative design solutions for sections of the
permanent works. This is often done in the hope of sharing the saving involved,
which could be considerable.

‘The program could be in the form of a bar chart or in the case of major works
based on a network showing the critical path produced utilizing computer
software. The program will be used by the successful contractor as a control
document for monitoring progress and calculating the effects of delay and
disruption to the flow of the works.

The program is particularly important as 15-40% of the cost of civil
engineering work is time related and many items such as site overheads are
computed directly from it. Furthermore, as most contractors will be bidding
using the same quotations from subcontractors, hirers of construction equipment
and materials suppliers, obtaining a saving in time is one of the few ways in
which the contractor can show a substantial saving to the project cost.

During this stage the estimator will need to identify any inherent restrictions and
any items on long delivery. They will further need to consider altemative
methods of construction, sequence of construction and the level of utilization of
resources.

Stage 2 can be summarized as follow

o Eamine key documents:  drawings/specificatio/BOQ  (works
information, site information, contract data);

o Send enquiries to major subcontractors and materials suppliers;
o Check major quantities in the BOQ;

« Determine the method of construction and the outline program of the
works;

« Examine more economical alternative designs, design temporary works
and any necessary permanent works;

« Identify inherent restrictions for example access to site/transport;

o Visit site - compile site-visit report,
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Method statement

Contract: New Reservoir, Bryn Guvynant Sheet No.
Tender No. Preparcd by Date
No Operation | Quantity | Method Scquence of Plant  and|Output | Duration
operations | labor
1| Stip topsol | 7500 3 |Excovate using Loading shovel |50 i, |15 days
loading shovel ind three
nd tanspont dump tucks
o temporary
pusing
dump wucks
2. |Drinsge  [0m | Excavatcusing |Excavate,  |Backactor | Based on |20 days
To dum backsctor,[load wench | +thnee 3 gangs
load, warsport [sipport, | dumprucks |15 m
o temporary | ay pipes. per day
lpusing | backtil
[ dump tucks

Figure 2.1 Typical method statement.
Stage 3 - preparation of cost estimate

During this stage the estimator will assemble information on the net cost of the
works including calculating the following: the current rates for labor materials
and construction equipment, the unit or activity rates, the preliminaries or
‘general items and finally the summaries.

Current rates for labor, materials and construction equipment

‘The rates for labor will be the “all-in’ rates, that is, the contractor’s total cost per
hour of employing the different categories of labor. These hourly rates are
calculated based on the basic rates as the national working rule agreement with
the defined allowances for special skills together with bonus payments, holiday
pay, employers” insurance etc.
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The rates for material should cover for transport to site, offloading/storage,
unavoidable double handling and waste. Prices for bulk materials must be
scrutinized in order to ensure that they meet the specification and
testing/sampling requirements; delivery must also meet the demands of the
program

The construction equipment rates should cover for transport to site,
erection/dismantling, operators, maintenance and fuel. Major static items of
construction equipment such as tower cranes are normally priced separately in
the general items or method-related charges section whilst other items are often
included in the individual rates.

Unit rates for eac]

em in the BOQ/activity schedule

The three main estimating techniques used by contractors when pricing major
construction works are detailed below:

1) Unit-rate estimating
Unit-rate estimating, which is the standard procedure in the sector, involves

pricing individual rates in the BOQ which has been prepared in accordance with
a method of measurement.

‘The unit rates are calculated using one of the following methods:
« Historical rates based on productivity data from similar projects;
« Historical rates based on data in standard price books;

o Builtup rates from an analysis of labor, materials and construction
equipment for each item and costed at current rates.

There are several possible disadvantages of using the unit-rate method for
estimating major works. The system does not demand an examination of the
program or the method statement and does not encourage an analysis of the real
costs and major costs risks in undertaking the work. Furthermore, the precision
and level of detail in pricing each item can give a false sense of confidence in
the resulting estimate.

2) Operational estimating
Operational estimating, which is the recommended method for estimating civil

engineering works, requires the estimator to build up the cost of the operation
based on first principles, that is, the total cost of the construction equipment,
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labor and permanent/temporary materials.
‘This method of estimating links well with the planning process as it embraces
the total anticipated time that the construction equipment and labor gang are
involved in the operation including allidle time.
‘The process involves the following:
« Compiling a method statement, showing sequence, timing, resources
required

o Refining the method statement to show an earliest completion program
with no limit on resources;

« Adjusting the program by smoothing or leveling the resources in order to
produce the most economic program to meet the time constraints;
o Applying current unit costs: fixed, quantity proportional and time related.

3) Man-hours estimating

Man-hour estimating is most suitable for work which has significant labor
content and/or for which extensive reliable productivity data exists for the
different trades/specialisms involved. Typical applications include the
following:

o Design work and drawing production, both engineering and architectural;

o Installation of process plants and offshore modules.
AN EXAMPLE OF OPERATIONAL METHOD OF ESTIMATING

‘The question relates to the construction of a reinforced concrete basement (size
50 m x30 m x 10 m deep) built below ground on a green field site.

The contractor’s estimator is required to calculate an appropriate BOQ rate.
E326 Excavation for foundations, material other than topsoil, rock or artificial
hard material maximum depth 5-10 m 15,000 m3
Approach: Consider two altemative construction methods

© Method A — open cut with batiered sides (assume total volume of
excavation equals 2.5 x net volume)  the open-cut method will require
additional working space to allow for erect and strip shutter to the outer
facy
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 Method B - steel cofferdam built around net perimeter of basement.

Assume the following net costs (based on quotations from subcontractors):

« Excavation open cut —KD 3 per m

Disposal on site — KD 1 per m3;

o Bring back and fill - KD I perm.

« Excavation restricted within cofferdam — KD § per m

o Sheet piling (assume 15 m deep) — KD 20 per m3;
« Mobilization/demobilization-piling rig ~ KD 5,000 each way;
o Extract cofferdam piling - KD 5.000;
o Site overheads ~ 10%, head office overheads and profit — 12%.
Solutions
There are two solutions; costs involved as described in method A (open cut) and

costs involved in method B (steel cofferdam) (see Figs 2.2 and 2.3); both are
discussed in detail in the following sections.

Costs of method A (open cut

Figute 22 Method A (open cu.

Excavating in open cut 15,000 x 2.5 m3 = 37.500 m3 @ KD 3/m’ KD 112,500

Disposal on site 37.500-15.000 = 22.500 m' @ KD I/m" KD 22,500
Bring back and ill 22,500 m’ @ KD 1/m’ KD 22,500
Total net cost KD 156,500

It is up to the contractor to select the most economic method of working. The
additional excavation required s dependent on the nature of the ground and the
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natural slope of inclination — generally the harder the material the stecper the
slope

Costs of method B (steel cofferdam

Figure 2.3 Method B (steel cofferdam),

Sheet piling — mobilization/demob 2 x KD 5,000 KD 10.000
Sheet piling 160 x 15 =2,400 m* @ KD 20/m* KD 48,000
Excavate within cofferdam 15,000 m’ @ KD 8/m’ KD 120,000
Extract cofferdam KD 5.000
Total net cost KD 183,000
‘Thus. based on the above, the estimator would choose the open-cut method.

Net cost of open-cut method KD 156,500
+10% site overheads KD 15650
Sub-total KD 172,150
+ 12% head office overheads and profit KD 20658
Toal KD 192,808

So rate to be included in the BOQ should be KD 192.808/15000 m3
12.854/m3

KD

Subcontractors

‘The management of subcontractors can make or break a contract as typically
subcontractors comprise over 75% of the total work executed. Few contractors
have the necessary continuity in projects to justify purchasing specialist plant or
have the expertise necessary to execute all the work, for example, specialist
piling or diaphragm walling, hence the use of subcontractors. Indeed, over the
years the role of the main contractor has shifted from a traditional works
contractor towards the management of works packages.
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General items (preliminaries)

The general items or preliminaries represent the cost of operating the site and
will need to be calculated separately. These items can be included on a time-

related or a

project might include the following:

ed-price basis. Typical general items on a major civil engineering

Site staff, including project manager, agents, engineers, foremen, quantity

surveyors, office manager, store keeper, clerks, secretari

Head office staff allocated to project, for example, designers; health and

safety;

Company cars;

Site offices, mess huts, toilets, running costs;
Transport. for construction equipment;
General site labor;

Services connections and running costs;
Haul roads;

Temporary fencing;

Construction equipment purchases including personnel
rovers, compressors, pumps, cranes, miscellaneous;

Scaffolding and hoists;
Access for subcontractors;

Small tools;

Plant consumables including fuel and fuel distribution;
Contract works insurances;

Setting up compounds;

Security:

Signboards;

Road-cleaning faci

camiers,

land
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« Computing equipment;
o Office stationery etc.

Preparation of summaries, tender summary, analysis sheets, special

conditions
Stage 3 (preparation of the cost estimate) can be summarized as follows:
Caleulate current cost rates for labor/material /plant
« Calculate unit rates for each item using one of the following methods:
) Operational method;
b) Unit rates;
©) Man-hours estimating
« Analyze and check subcontractors” quotations;
o Price preliminaries;

o Prepare summary sheets.

Stage 4 - commercial appreciation
Tender committee meeting - part 1

Following the production of the cost estimate a small management team,
comprising the chief estimator and proposed contracts manager, will make a
separate comprehensive evaluation of the estimate to ensure that the bid is both
feasible and commercially competitive.

The first task of the senior management team at this tender committee meeting
is to review the estimate taking into account the construction method and
program, the technical and commercial risks, the contract cash flow and finance,
the potential for use of own construction equipment, the competition, the
economic climate and the commercial opportunities.

Review the following:
* Method statement;
* Programme;

o Technical, design and commercial risks;
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o Cash flow and finance;

 Use of own construction equipment;
« Competition;
 Commercial opportunities;

« Economic climate.

Stage 5 - conversion of estimate to tender
Tender committee meeting - part 2
The second task of the senior management team at the tender committee

meeting is to convert the estimate into the tender bid. The following items are
considered and agreed upon:

o The financial adjustment to be made following the commercial review;
o The allowances for discounts on subcontractors and suppliers;

« Late quotations, these could be included as an adjustment item at the end
o the tender;

o The contribution for head office overheads — usually between 4% and
8%

normally on what the market can stand;

« Qualifications to the bid. if any.
At the conclusion of the meeting the estimator will be required to convert the

cost estimate to the tender bid.

The difference between the “prime cost” (the cost of doing the work in the field
including all operatives below foreman level (labor/ materials/ plant/
subcontractors) and the ‘final tender” is called he spread, which can amount to
25% of the tender. This amount can be allocated to the tender in a number of
ways:

o Evenly on all rates;
« Differentially, for example, front-end loading on early items;

o Asa lump sum in the preliminaries
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Stage 6 - submission of tender

Finally the tender should be submitted to the client in the form specified in the
invitation letter, arriving at the correct address at the right time. The contractor
should keep all copies of the tender documents marking drawings ‘used for
tender”
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CHAPTER 3

VALUE MANAGEMENT

Introduction

‘The value management process (Fig. 3.1) originated during World War IT within
the General Electric Company (GEC) in the USA. GEC was faced with an
increase in demand but had a shortage of key materials. Larry Miles of GEC,
instead of asking ‘how can we find alternative materials”, asked ‘what function
does this component perform and how else can we perform that function?” This
innovative approach led the company to use substituted materials for many of
its products. They found, surprisingly, that the cost of the product was often
reduced but the product improved; care and attention to function provided berer
value for money.

A spin-off of this approach was the elimination of cost, which did not contribute
to performance — this was known as value analysis. Over the next ten years this
was further developed by GEC and became known as value engineering (VE)
Value management (VM) developed from VE and is now a requirement on
many public and private projects in the USA and Australia

— i =

vawe
enginoering -~
Clieots brising Feebak

Sranstoming
Evaluaton
Weightad value Grteria
Preferrsd scheme. Contimason of project o
objectves roviowing
Information gathering
Functon analysis J
‘Specusation
Evaluaton Monitodng the
VE proposals and final eport value process
implomentatonaow-up Coracon o detacts
Fosdback into
subsequent areas of
work

Figure 3.1, The value management process (source: ICE, 1996)
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What is value management?

Value management (VM) is the wider term used to describe the overall
structured, team-based approach 1o a construction project. It addresses the value
process during the concept, definition, implementation and operation phases of
a project. It encompasses a set of systematic and logical procedures and
techniques to enhance project value throughout the life of the facility.

VM embraces the whole-value process and includes value planning (VP), VE
and value reviewing (VR)
‘The basic steps are as follows:
1. To determine the functional requirements of the project o any of its
constituent parts;
2. To identify the alteratives;
3. To examine the cost and value of each alternative to enable the best value
selection.

Terminology
Confusion has arisen in the definitions of value depending on geographic

location; VM/VE, VP, value auditing are often interchangeable. The following
definitions are preferred:

o Value: value is the level of importance that is placed upon a function,
item or solution

o VE: value engineering is the process of analyzing the functional benefits
aclient requires from the whole or parts of the design.

 VP: value planning is applied during the development of the brief to
ensure that value is planned into the project from the beginning.

 VM: VM is a systematic and creative procedure operating on the relevant
aspects of the value process through the life of the project or facility.

o Function: a mode of action or activity by which a thing fulfills its

purpose. Understanding the concept of function is important as this can
provide the catalyst to introducing innovative solutions.
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Figure 3.2. Stakeholders' impact on project cost (source: ICE, 1996).

Figure 3.2 shows the introduction of the parties into the project cycle under the
traditional procurement route; this highlights the importance of involving all the
Key parties early in the process under a partnering agreement or better still a
long-term alliance. Studies at the early stages of a project are much more
effective and of shorter duration than those conducted later on. This is because
the opportunities for making changes reduce as the project progresses. and the
cost of making such changes increases. Indeed. once the concept has been
frozen, about 80% of the total cost has been committed — even though no design
exists.

Value planning (VP)

Value planning (VP) is applied during the concept phase of a project. VP is used
during the development of the project brief o ensure that value is planned into
the whole project from its inception. Several outline designs are assessed to
select a preferred option which best meets the functional and other
requirements

At this stage the value criteria are identified and concept proposals are put
forward to satisfy the client’s needs and wants. The needs are those items which
are fundamentally necessary for the operation of the project, whereas the wants
are items which the client would like to have but are not essential. Best value is
provided by delivering a solution which delivers all the needs and as many of
the wants as possible within the permitted budget.

2%





image28.jpeg
‘Table 3.1 Typical questions to be asked at each stage of the value management (VM) study
ona new urban highway project.

Stgen  Questons o beasked Comments
prject
Concepe Whatis e prcb oad congeston, ack o decant mfrastructur

sever Y

Doss

nmentiocal ransport plan
Feasiblty  Wihch s the best option

Doss this slution satsfy our need? Yes, least demaliton of exsting housing
Desion Doss he soluton fufd 3 requirements? mse souton

Isit good valu for maney? pessit

Can it ba buit?
Construct Ao the componans costffect Detled vaue enginering (V) exercie

qured on road surfac, brdge and
tunnel consructon

e D1 we achive the expected bansfis?  mproved ransport Inks now helping

Source: Adapted based on Dallas, M., 1998,

Value engineering (VE)

VE is applied during the definition stage and, as required, in the implementation
phases of a project. VE investigates and analyses in order to identify the
required function and then compares and selects from the various options to
produce the owner’s best value requirements

During the VE phase any unnecessary cost is eliminated from the proposed
design. This is usually undertaken in the VE workshop where a separate review
team from that which developed the outline design reviews the work to date.
Since this review is generally undertaken at approximately the 30% stage, there
is still a good opportunity to adjust the design before it proceeds to the
definitive and detailed design stage.

Specific causes of unnecessary cost include the following:

1. Cost of unnecessary attributes (attributes which provide no useful
function);

2. Cost of unnecessary specification (due to needlessly expensive
materials/components);

3. Unnecessary cost of poor buildability (failure to consider construction
implications during design);

29




image29.jpeg
4. Unnecessary life-cycle cost (failure to consider future operational costs);
5. Unnecessary opportunity cost (the cost of losing potential revenue)

The VE workshop follows the broad principles of the VP workshop. The
information phase usually involves a debriefing from the original design team to
the VE team, who then consider, in the functional analysis, the function of each
part of the proposed works. In the speculation phase, they have a brainstorming
session and consider alternative methods of providing the same function.

Panel 3.1.40-hour workshop

In the USA, the classic value engineering (VE) exercise is a 40-hour workshop
attended by the value manager and an independent design team. The findings
are reported to the client and project manager for further action/implementation.
While an independent design team has the advantages of providing a fresh and
critical approach and an independent review, in the UK the disadvantages are
generally believed to outweigh them. These include:

- conflict with the existing design team;

- loss of time while the external team becomes familiar with the project;

- the additional cost of a second design team;

- delay and disruption to the design process during the review.

Also the external team may feel obliged to identify cost savings to justify their
fee.

Ideally, every design decision should be subject to VE, but 80% of cost is often
contained in 20% of the design decisions. On building projects, services in
particular account for a very large percentage of the overall cost (28-40%). This
element can be further broken down into mechanical services (17-28%),
electrical services (6-13%) and lifts (0-3%). On road projects, the three highest-
cost elements are typically earthworks (28-31%). structures (18-32%) and sub-
base and surfacing (21-28%).

Value reviewing (VR)

VR is applied at planned stages to check and record the effectiveness of the
value process and its management

The ‘value manager’ usually has a responsibility to review the value process
throughout the project to ensure that the value identified in the VP and VE are
actually provided within the executed works
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When to apply VM

Timing s of the essence. Fig. 3.2 illustrates the substantial scope to reduce cost,
and hence improve value, in the project definition and early design phases. This
scope diminishes to point when the cost of change exceeds the saving.

Any construction project should only be commissioned following a careful
analysis of need. Failure to carry out this analysis will cause problems at
subsequent design and construction stages.

Many projects suffer from poor definition through lack of time and thought at
the earliest stages. This is likely to result in cost and time overruns claims, user
dissatisfaction or excessive operating costs. VM can help to avoid these
problems

VP and VE are mainly applied in the concept and definition phases, and
generally end when the design is complete and construction started. However,
VE can be applied at the construction stage to address problems or opportunities
which may arise.

At a later stage a tendering constructor may be expected to bring other value
improvement ideas and techniques for consideration by the owner.

Finally, the project may run into practical, cost or time difficulties during
construction and here again solutions may be developed using VM.
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CHAPTER 5

'WHOLE-LIFE COSTING

Introduction

Whole-life costing (WLC) is now established as an important tool which is
changing the whole approach to design, procurement and construction and
delivering major benefits. WLC is used to describe a form of modeling
technique which can embrace a mixture of capital and running costs. Life-cycle
costing is an older term for the same thing; costs in use is now an obsolete term.

Many public and private sector clients now procure on cost of ownership, not on
capital cost. Recent initiatives such as Achieving Excellence and the drive for
Egan compliance among housing associations demonstrate this trend. Local
authorities often adopt WLC as part of their response to their duty to deliver
best value.

Understanding the relevance of whole-life costing (WLC)

Wholelife costs are substantially greater than capital or initial costs — it is
estimated that the operational expenditure will be 5-10 times as much as the
capital cost. However these ratios are small when compared with the ratio of
capital expenditure to the operating costs of businesses occupying the building
which could be anything between 100 and 200 times as much as the their
building’s initial costs. These ratios indicate that a 1% improvement in
productivity/output of staff would effectively pay the entire capital costs of the
building,

‘The following are considered to be some of the major benefits in implementing
WLC:
o Encourages communication between the stakeholders and leads to an
improved project definition;

« Clarifies the cost of ownership and occupation;
« Optimizes the total cost of ownership/occupation;

o Enables early assessment of risks;
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o Promotes realistic budgeting;
« Encourages discussion and decisions about materials choices;
o Enables best value to be attained;

o Provides actual figures for future benchmarking

WLC has the potential for adding real value 1o a project. However it s critical
to involve the whole supply chain early in the design cycle, as 80% of the future
costs of running maintenance repair is fixed in the first 20% of the design
process. Experts in building services and facilities management should not be
overlooked during the early design assessment if the full long-term
environmental and economic advantages are to be secured.

‘The basic steps in whole-life costing (WLC)

WLC is one of three evaluation processes that need to be undertaken during the
design phase of any project. The other two are technical evaluation and
environmental evaluation. The final choice of scheme will be a compromise
between these three. Before a WLC analysis can be undertaken, it is essential
that a value engineering (VE) exercise is undertaken, and repeated as necessary,
in order to remove all unnecessary costs from the functional/technical
specifications
The Constructing Excellence fact sheet Whole Life Costing identifies that the
following four basic steps should be followed in order to identify the whole-life
cost of an asset:

1. identify the capital and operational costs and incomes;

2. identify when they are likely to occur;

3. use discounted cash-flow analysis to bring the costs back to a common
basis;

4. undertake sensitivity analysis of the variables such as the discount rate,
the study period, the predicted design lives of components, assumptions
about running costs etc.

Expected life of a component

Predicting the life of a component is not an exact science. Numerous factors
interact to determine the durability in practice. For example, there may be
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several levels of different specification within one component.

Furthermore the actual replacement interval is often determined by economic,
technical or functional obsolescence. It is notoriously difficult to assess when or
how obsolescence might strike.

Critical factors including changing land values on which the building stands,
changing IT infrastructure/cabling  requirements and changing = safety
requirements might contribute in rendering certain buildings obsolete.

Elements to consider

‘The following items should be considered in the whole-life cost model:
o Lifespan of building or asset;

o Construction: site, design, construction, health and safety, commission,
fit-out, professional fees, in-house fees, statutory fees, finance etc.;

o Facility: rentirates, energy for heating/cooling/powerflighting, utilities,
maintenance, repairfreplace, refurbish, management, security, cleaning
etc;

o Disposal: dismantle, demolition, sale etc.

Money, time and investment

A sum of money received some time in the future will always be of worth that is
less than the same sum of money today and the difference will depend on the
following:

o the length of time involved;
o future risks;

o the probable interest rates.

Panel 5.1 Establishing maintenance and energy costs

Over the life of the analysis, the combined revenue cost of utilities and
‘maintenance can easily exceed the original capital expenditure. For example, it
has been estimated that a highly serviced healthcare facility could spend the
‘maintenance and operations budget equivalent of the capital cost every 3-5
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years.
Relying on rule of thumb data can lead to a high degree of inaccuracy. The
‘maintenance costs on ‘Hospitals’ vary between a lower cost of KD 0.900/m2
and an upper cost of KD 30.000/m2 (1:40); while the difference on ‘Offices”
varies between KD 0.090 and KD 35.000/m?2 (1:400)!

In doing the calculations it is a good idea to assume an interest rate that would
reflect likely inflation and any special risks over the period concerned rather
than a rate, which might actually be obtainable today.

In considering development finance we have three kinds of expenditure/income
which we need to compare with each other:

o lump sums today;
o lump sums in the future;

o sums of money occurring at regular intervals during the period under
consideration.

Present-day value

All expenditure is expressed as the capital sum required to meet present
commitments plus the amount which would have to be set aside today to
provide for future payments, discounted to allow for accumulation of interest.
Tncome is similarly treated; future income is discounted to the present day in the
same way.

Table 5.1 shows that KD 1000 received in one-year time (based on 5% interest
rate) will have the present value of KD 952. Likewise, if KD 1000 is received
in a 10-year period, it will have a present value of only KD 614,

‘The concept of Net Present Value (NPV) — value at today’s date ~ is important
as it is used by major intemational clients, including the World Bank and the
Hong Kong Mass Transit Railway Corporation, 1o evaluate contractors’ bids.
Thus if a contractor’s lump sum tender was low but they require a greater
proportion of payment in year 1, this would be reflected in the NPV calculation.

‘Table 5.1 Present value and discount rae (based on 5%)

Time (mid- yoar) o [ +[2[s[als[6]7[s[s]mw

PV of payment (mid-year) | 1,000 | 952 | s07 | sse | s2a | 784 [ 746 [ 711 | 677 | o5 | 614
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Annual equivalent

Annual equivalent is the total of the following:
1. any regular annual payments and income, such as wages, rents etc.;
2. annual interest on items of capital expenditure;

3. asinking fund ~ the amount which would have to be put away annually to
repay the capital costat the end of the period.
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CHAPTER 6

PAYMENT SYSTEMS AND CONTRACT
ADMINISTRATION

Introduction

Payment systems can be classified in a variety of ways and any classification is
unlikely to be exhaustive. Contract strategies can be broadly categorized as

cither price-based or cost-based.

1. Price-based — lump-sum or re-measurement with prices being submitted by
the contractor in their bid, or

2. Cost-based — cost-reimbursable or target-cost, the actual costs incurred by
the contractor are reimbursed together with a fee to cover overheads and
profit.

A key consideration in the choice of payment system is the allocation of the risk

to the parties. Fig. 1 shows the different payment systems identifying the risks

attached thereto

wamsmm | | C i

Clients I Contractors:
i
€ )
= id [ i |

Vi o Wi

Figure 6.1 Relationship between types of payment systems (adapted from Ridout,
1982).
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Price-based, lump-sum plan and spedification

Under the lump-sum system contractors are required to estimate the quantities
and subsequently calculate the tender sum based on the client’s design drawings
and specification. The design should therefore be completed prior to tender with
little or no changes to the design anticipated after tender. Lump-sum contracts
should thus provide a client with maximum price certainty before construction
commences.
The payment to the contractor can either be on fixed installments or linked to
the progress of the works. Schedule of rates may be used under this system to
facilitate valuation of variations. The schedule seldom attempts to be
comprehensive and if the rates are not made part of the tender can be unreliable.
Seeley (2001) further observes that the NICC have also identified the following
difficulties which are likely to arise when using this system for:
1. effectively comparing and evaluating tenders when each contractor
prepares their own analysis;
2. accurately evaluating monthly payments;
3. accurately valuing variations;
maintaining proper financial management of the contract.

Table 6.1 Trends in main methods of procurement in the building sector — by number of

contracts.
1995 18 2001 2004

Bynumberof  Lump sum - firm BofQ 92 08 195 31
contracts wmpsum-specandrawings 37 @39 69 &7
Lump sum ~ design and buid ng 07wy 13

Target contracts 60

Re-messurerent - approBofo 21 19 17 29

Despite the potential disadvantages in using this system it has become the most
popular arrangement used in the building sector accounting for 43% in number

(Table 6.1).
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e-based, bills of quant

s (80Q)

‘The traditional procurement system requires the production of a BOQ. which is
normally executed by the client’s quantity surveyor (QS)

These detailed BOQs are prepared in accordance with the rules as stated in the
appropriate Method of Measurement and reflect the quantities of designed
permanent work left by the contractor on completion.

When a BOQ is used it usually forms one of the contract documents and the
client carries the risk of errors. In contrast, where the contractor computes the
quantities, the contractor takes the risk of errors in the quantities.

Comments on the perceived merits of the BOQ system

Prompis the client and design team 10 finalize the design before the bill
can be prepared.

Avoids the need for all contractors 10 measure the works themselves
before bidding and avoids duplication of effort with resultant increase in
contractors’ overheads which are eventually passed onto clients:
Provides a commonality in tenders thus providing the opportunity for
realistic tender evaluation:

The unique coding system identified in the method of measurement
against each item enables contractors to tilize computers efficiently for
estimating BOQs:

Can be used as a basis for monthly interim valuations:

Rates contained in the bills can be used as a basis for the valuation of
variations:

Can assist the parties in the control and financial management of the
works
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‘Table 6.2 Example of bill of quantites (BOQ)

Mumber e descripton Unt  Quantty  Rate  Amount

ity concete
Provision of concete
143 Standard mix ST cement 10 B5 12,
20 mm aggregate to 5 882 L")
Plaang of concrete
Renforced
51 Suspended slb thickness
exceeding 500 mr; voided bidge
deck e
Fost Columns and pierscrosssectional
arez 025-1 w %
fesd Beas crosssectonal area
exceedng 1 m M 38

Operational bills

In the 19605 the Building Research Station (BRS) (later known as the Building
Research Establishment) identified that the traditional BOQ essentially
described the completed works namely, labor and materials.

Bills of quantities did not consider some of the main elements of the
contractor's costs, for example, construction plant and temporary works, and
interim payments made based on work completed were thus arbitrary.
‘The development started from the consideration that if the process cost, the part
of the tender on which the builder's offer is usually won o lost, is to be
realistically priced, labor plant and overhead costs must be estimated on a time
basis by reference to an online construction program (Skoyles. 1968).
In this format the BOQ was subdivided into two main sections:

o site operations described in the form of schedules of materials, labor and

plant requirements;

o work prefabricated adjacent to or off site.
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Price-based, method-related bills

Method-related bills were first recommended by Barnes and Thompson (1971)
in their research Civil engineering Bills of Quantities. The authors identified the
shortcomings of the traditional BOQ which stem primarily from its failure to
represent the effect of the methods of working and timing upon costs and
subsequent difficultly in financial control

When using the Civil Engineering Standard Method of Measurement (now
CESMMS3) the BOQ included a method-related charges section — in practice
several blank pages.

This allowed the tenderers the opportunity to insert those major items of
construction equipment/ temporary works/ supervision/ accommodation etc.,
which were not directly quantity related.

Method-related charges were identified as either rime-related charge (e.g.
operate tower crane during the project) or fixed charges (e.g. bring tower crane
to site and set up).

It is claimed, that when the method-related charges approach is used correctly,
payment is more realistic and there are fewer disputes regarding changes.
However, in practice many contractors chose not to reveal their method-related
charges in their tenders, thus cancelling out any advantages of this approach
with a preference to continue the commercial game.

Price-based bills of quantities (BOQ) with milestone
payments

In 1994 the Latham report recommended that all contracts have an “express
provision for assessing interim payments by methods other than monthly
valuation i.e. milestones, activity schedules or payment schedules’ (see Table
63).
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Table 63 Extract from a typical completed interim payment schedule (months 1-5 in
month contract).

Month Costcentre A Cost centre 8 Costcentre C Costcentre D
1 100 100 200 00
2 200 300 500 00
3 350 500 1000 00
4 500 900 1500 100
s 700 1250 200 200

The Hong Kong Mass Transit Railway Corporation (HKMTRC) had long
recognized the advantages of linking payments to the achievement of
milestones. Under their approach on the HK Island Line (1979-1984) the BOQ
was split into major cost centers (between four and six per project) including
one covering the mobilization/preliminaries items
The HKMTRC's bespoke contract on this project followed the general
principles contained within the FIDIC Conditions of Contract for Works of Civil
Engineering Construction (4th Edition, 1987). The modified conditions allowed
changes to be made to the cost-center values during the course of the works for
interim payment certification purposes to take account of the following:

o remeasurement of the works;

o valuation of variations;

o claim for higher rate or prices than original rate;

« deduction or reintroduction of the value of goods and materials vested in
the employer;

« works instructed against prime cost items and provisional sums.
Price-based activity schedules

Historic use

The use of activity schedules for payment purposes is not a new concept. The
author recollects that the HKMTRC used this approach on Stage 1 (Modified
Initial System, 1975-1980)

‘These major contracts comprising the Nathan Road underground metro stations
and tunnels were let on a design and build basis. Contractors were required to
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submit a lump-sum tender broken down into major activities listed in the tender
documentation,

Interim payments were made against completed activities or pro-rata thereto
based on a percentage approach calculated based on a simplistic measurement; a
brief schedule of rates was also submitted by the contractors with their tenders
which were to be used for the valuing of any variations. For interim payments
the scheme worked well but was found lacking when valuing variations
particularly for items not on the schedule

The NEC

The Engineering and Construction Contract (NEC3) requires the client to
choose one of six main options.

Option A: priced contract with activity schedules is the preferred approach
when the client can provide the contractor with a complete description of what
is required at the outset, so that the contractor can price it with a reasonable
degree of certainty.

This does not necessarily mean a complete design, but could be a full and
unambiguous statement of what is wanted, for example, as performance
specification or scope design and a statement of the purpose of the asset.

Broome (1999) states that BOQs are the normal payment mechanism for work
procured under the traditional/sequential procurement method, where the works
are substantially designed by or on behalf of the employer before being put out
to tender by the contractors.

However, BOQs have some fundamental flaws, the biggest being that
construction costs are rarely directly proportional to quantity.

‘The effect of this flaw may be minimal if changes in the scope of the works are
few, as the difference between the contractor’s costs and income will remain
small
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‘Table 6.4 Activity schedule for earth-fill dam for new reservoir (pat only).

Fef Actity e (6)
a0 Mobilze excavation pant 7.500
ao02 Set up it offces 25000
a003 Ste dearance 10000
004 Drainage to dam 5,000
005 Divert steam. 2000
200 Excavate sbutment and nkt 2000
007 Excate cuert 15000
‘A008 Excavte dscharge channel 5000
009 Excavate stling basin 15000
010 Excavte spilway 20000
Aom Excate cascade channel 30000
aor2 Place il to dam (core) 50,000
Aot Plce il to dam (clay il - phase 1) 80000
aota Plce il to dam (cay fl - phase 2) 60,000
015 Plce il 1o dam (clay fl - phase 3) 60,000
a016 Place loam and dress 30000
aor7 Constauct road on top of dam 30000
] Roinstate quarry 2000

Use of method-related charges, separating fixed and time-related charges from
quantity-related costs, increases the change in scope that can be accommodated.

However, friction often results when significant changes in scope or methods

oceur, as the contractor struggles to justify any additional entitlement and to

show

where his extra costs come from.

‘The situation is not helped by the lack of programming provision in traditional
conditions of contract.

General advantages

Under performance-based contracts any significant level of contractor
design is more easily accommodated, as design itself can become an
activity.

In order to receive payment as planned, the contractor has to complete an
activity by the assessment date. Consequently he has to program
realistically and is motivated to keep to that program during construction.

Assessmentof the amounts due to a contractor with an activity schedule
is easier and involves many less man-hours than with a BOQ

As payment is linked to completion of an activity or group of activities,
the cash-flow requirements for both parties are more visible.
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« Contractors are not paid for changes in the quantity of permanent work;
unless an instruction changing the original specification is issued, thus
transferring the risk to the contractor.

o The assessment of the effect of a compensation event is easier with
activity schedules than with BOQs.

Potential disadvantages

« Contractors have to plan the job before they prepare their activity
schedule because they start from a blank sheet, rather than being given a
detailed BOQ:

 While the assessment is easier and fairer, because any change in
resources or methods associated with an activity can be compared with
those in the accepted program before the compensation event occurred. it
iis a more rigorous process than using bill rates and therefore takes longer.
For this reason, both parties may be happy to use the bill rate for the
assessment of a simple compensation event.

Cost-based, cost-reimbursement contracts

Cost-reimbursement contracts, particularly when incentives are incorporated,
have many advantages both for client and contractor.

These include flexibility to change, fair apportionment of risk, potential saving
in time and cost of tendering. open-book accounting, and a reduction in
resources expended on claims (Perry and Thompson, 1982).

Under cost-reimbursement con- tracts the contractor is paid a fee for overheads
and profit based on the actual cost of construction.

These types of contracts can provide a valid alternative to the traditional
approach in certain circumstances as follows:
o where the risk analysis has shown that the risks are unconventional in
nature or in magnitude;
o where the client is unable to define clearly the works at tender stage,
substantial variations are anticipated, or there is an emphasis on early
completion;

o where an increased involvement of the client and/or contractor is required
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or desirable;

o where there exists exceptional complexity, for example in multi-contract
projects or where a high degree of technical innovation is demanded;

o emergency situations where time is of the essence;
o where new technologies or techniques are involved;

o where there is already an excellent relationship between client and
contractor, for example, where there is trust.

Cost-based, target-cost contracts

Incentives

Traditionally very few construction contracts within the UK have included
positive incentives for performance; most rely on damages for non-
performance, for example, liquidated damages, maintenance periods, retentions,
bonds and warranties.

By contrast, in the US, it not unusual to find construction contracts with some
form of positive incentive.

In recent times the first incentive contracts in the UK were the so-called lane
rental contracts for motorway reconstruction

Under these contracts, a contractor is offered a bonus to complete works early,
but is charged for each day it overruns the contract period. Under this
arrangement contractors have consistently demonstrated that they are able to
improve on the Ministry of Transport’s minimum performance standards

Target contracts require a different approach when compared to traditional
contracts.

Target contracts demand that the promoter, contractor and project manager are
allinvolved in the management and joint planning of the contract. The promoter
furthermore is involved directly in the costing and influencing decisions made
onrisk.

Panel 6.1 Case study: East River tunnels, New York (1904)

The concept of target cost is not new. In 1904, The Pennsylvania, New York
and Long Island Railroad Company wished to link up its Long Island system
‘with Manhattan Island and its main terminal on 7th Avenue.
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Table 6.5 Traditional consiruction costing and target costing compared.

Traditional construction costing Target casting
Costs determine price Price dtertmines costs
Performance, quaiy and profi (and Design s the key o cos reducton, with costs
more rarely waste and neficiency) are managed out before they are ncurred
the focus of cost recuction
Costreduction s ot custorer diven, Customer input guides dentfication of costreduction
o projectidesign team v It s areas
diven by separate ‘commerdal people
Quantity surveyors advse on costrduction  Cross-functional teams manage coss
Supplers invoved late in dsign process Early invoverrent of supplers
Nofocus on thiougivife cost minimizes cost ofownersip forchent and producer

Supply chain ony required 10 cut costs -

regardiess of how it s don Involves supply chain i cost planning

Performance targets
Performance targets have been used in the process-plant industry, particularly
‘where the contractor is responsible for design.

The contractor either earns a bonus or incurs a penalty that adds or subtracts
from his carned fee, or carns an award fee, which is added to a minimum or
base fee.

The performance is measured against the parameter, which has the most
significant influence on construction cost and program, for example. quality,
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safety, technical management and utilization of resources.

However, as the payment is invariably based on client's subjective judgment of
a contractor’s performance, incentive adjustments made by the client are likely
to be disputed by the contractor.

Time targets

Time targets operate in much the same way as for motorway reconstruction
work: a bonus or penalty is awarded, depending on whether the contractor is
ahead of. or behind, the construction program.

‘The bonus is generally a monetary amount per day and the penalty, an amount
per day or loss of fee on work done past the completion date

Cost targets

A typical costincentive system involves the sharing of target project-cost
overrun and under run. Usually cost targets are set for the combined
construction costs with an agreed separate fee for overheads and profit (Fig. 2).
Other cost incentives which have been used more commonly in the process-
plant industry, involve the sharing of target man-hour cost overrun and under
run, or involve a bonus/penalty system based on the average man-hour cost.

58




image48.jpeg
Target price

20 millon -~

Proft
£19 milion| Overheads/
management Profit .
Expressed as
L Omtant apercentage
management b
Fisk fee. sum
Unitcosts -
Actualcost
(as defined in
contract)
Target price ‘Actual cost

Target price ~ £20.00millon, Actualcosts ~ £19.00millon
‘Gain share 50/50 = £500,000 each party
Payment to conlractor = £10,500,000

Figure 6.2 Caleulation of gain shire

The target price comprises four clements: the unit costs, the risk, the
overheads/management fec and the profit

Depending on the amount of information available the target cost for a building
project could be established using cost per unit (e.g. car park). cost per m’ of
floor area, built up on an elemental basis or based on detailed BOQ.

Targets should not be fixed until the design is 40-60% complete. The most
common method of target setting appears to involve the use of a crude-priced
BOQ (reflecting the major

Cost-significant items — Pareto rule: 80% cost in 20% of the items). However. in
order for the incentive to be maintained the target cost must be adjusted for
changes in the scope of the work and matters ouside the control of the
contractor, for example, major variations and inflation.
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CHAPTER 7

CONTRACTORS’ COST-CONTROL AND MONITORING
PROCEDURES

Introduction

Management means control, 50 cost management means understanding how and
why costs occur and promptly taking the necessary response in light of all the
relevant information.

Keeping a project within budget depends on the application of an efficient and
effective system of cost control

Benett (2003) identi
control system:

s that there are three purposes of a contractors’ cost-

« 0 provide a means of comparing actual with budgeted expenses and thus
draw attention. in a timely manner, to operations that are deviating from
the project budget;

« 10 develop a database of productivity and cost-performance data for use
in estimating the costs of subsequent projects;

« to generate data for valuing variations and changes to the contract and
potential claims for additional payments.

Two related outcomes are expected from the periodic monitoring of costs:

1. identification of any work items whose actual costs are exceeding their
budgeted costs, with subsequent actions to try 1o bring those costs into
conformance with the budget;

2. estimating the total cost of the project at completion, based on the cost
record so far and expectations of the cost to complete unfinished items.

Develo

g a cost-control system

Pilcher (1994) considers that a wide variety of issues need to be considered
when developing a contractor’s cost-control system, namely the size of
company, the type of work — building or civil engineering and the different
contractual arrangements.

He also notes the two main approaches and highlights the potential problems.
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1. Anintegrated reporting system (integrating time and cost):
Pilcher (1994) considered that integrated systems had the disadvantage that
cither simplicity or attention to level of detail was sacrificed.

In other words this approach was good for understanding the big picture — was
the project ahead/behind programs what was the intemal cost what was the
eamned value, that is, the project variances?

2. Separate schedule and cost-control systems:

According to Pilcher (1994) it is the experience of many practitioners that
separate schedule and cost-control systems provide a cheaper means of good
control and the output from the two systems is more easily understood.

However, he notes a word of caution that the processing of the data for separate
systems does, of course, need to be integrated.

In conclusion, an effective cost-control system should contain the following
characteristics:

« a budget for the project set with a contingency figure to be used at the
discretion of the responsible manager;

o costs should be forecast before decisions are made to allow for the
consideration of all possible courses of action;

o the cost-recording system should be cost-effective to operate;

o actual costs should be compared with forecasted costs at appropriate
periods to ensure conformity with the budget and to allow for corrective
action if necessary and if possible;

o actual costs should be subject to variance analysis to determine reasons
for any deviation from the budget;

o the cost implications of time and quality should be incorporated into the
decision-making process.
Method 1: Cost-Value Reconciliation (CVR)

Cost-value reconciliation (CVR) brings together the established totals for cost
and value to illustrate the profitability of a company.

Iis intention is to ensure that the profits shown in the company accounts are
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accurate and realistically display the current financial position.

The cost-value comparison, o reconciliation, is usually completed by the
contractor's QS on a monthly basis following agreement of the interim
valuation

The process will require I
considerable discussion with the rest of the project team for example contracts
manager and site manager.

son with other departments in its completion and

An external valuation may require adjustments for many reasons, not least
arithmetical errors found in the external valuation after agreement with the
client’s QS.
Common areas of adjustment are as follows:
o adjustments for external preliminaries claimed in valuations against the
internal preliminary schedul

o adjustments for elements included within costing but not in the extemal
valuation, for example, materials brought to site on the same day as the
valuation but after materials on site were recorded;

o items of over measurement not picked up by the client’s QS;

o any adjustments necessary to bring the cost cut-off date and the on-site
valuation date together;

o variations which have not been agreed with the client’s QS:

o contractual claims for loss and/or expense which have not been agreed by
the client’s QS;

o possibility of liquidated damages being charged by the employe
« provision should be made for future known losses.

The general principle for the contractor’s QS to remember must be that of
caution. Any figures included in the valuation adjustment must be capable of
substantiation and wherever possible have been agreed with the client’s QS
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Method 2: Contract Variance - Unit Costing
In this system costs of various types of work, such as driving piles, or concrete
work ae recorded separately.

‘The actual costs are divided by the quantity of work of each type that has been
done. This provides unit costs, which can be compared with those in the tender.

The report is prepared on a monthly basis following the interim valuation
agreed with the client.

The report requires a comparison to be made between the value of the work
done and the cost of doing it, that i, the variance.

The aim of the report is to identify the problem areas and trends as well as
forecasting the final profit/loss situation on the project.

Corrective action should be taken on any cost centers showing a loss if at all
possible.

This form of cost report is most effective on a contract with repetitive
‘operations but s less so on non-repetitive contracts

‘This approach is appropriate for civil engineering work where there are a small
number of high value components in the project.

Method 3: Earned Value Analysi:

Traditional eamed value analysis (EVA) is defined by Howes (2000) as ‘an
established method for the evaluation and financial analysis of projects
throughout their life cycle’

Eamed value management (EVM) is a fully integrated project cost- and
schedule-control system which allows through trend analysis, the formation of
'S curves and cost/schedule variances.

The technique can be applied to the management of all capital projects in any
industry, while employing any contracting approach.

EVM is superior to independent schedule and cost control for evaluating work
progress in order to identify potential schedule slippage and areas of budget
overruns
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Calculating the earned value

EVM involves calculating three key values for each activity in the WBS:
1. The planned value (PV): formerly known as the budgered cost of work
scheduled (BCWS) ~ that portion of the approved cost estimate planned to
be spent on the given activity during a given perio

2. The actual cost (AC): formerly known as the actual cost of work performed
(ACWP) ~ the total of costs incurred in accomplishing work on the activity
ina given period. The actual cost must correspond to whatever was budgeted
for in the PV and eamed value (EV) (e.g. all labor, materials, construction
equipment and indirect costs).

3. The earned value (EV): formerly known as the budget cost of work
performed (BCWP) ~ the value of the work actually completed.

These three values are combined to determine at that point in time whether or
not work is being accomplished as planned. The most commonly used measures
are the cost variance and the schedule variance:

Cost variance (CV)=EV- AC

Similarly the cost of impact of schedule slippage, the schedule variance in terms
of cost, may be determined.

Schedule variance (SV) =EV - PV

The same data can be expressed as ratios that give an indication of value for
money. If work is proceeding to, or better than plan, these ratios will be equal to
or greater than 1.0. Conversely unfavorable variances will be less than 1.0.

1. How are we doing on money?
Cost performance index (CPI) = EV/AC
2. How well are we doing on time?

Schedule performance index (SPI) = EV/PV
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‘The EVM approach provides a most powerful control tool. The data generated
should enable senior management to identify the performance of the project as a
whole, or within any part of the project, at any point in time.

Furthermore monthly trends can be easily identified by comparing the monthly
cost performance index (CPI) and schedule performance index (SPI) figures.

In addition, the EVM approach enables the forecast of the out-turn situation
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CHAPTER 8

CHANGE MANAGEMENT -VALUING VARIATIONS

Introduction

The traditional method of valuing variations, both on building and civil
engineering works, is o base the valuation of the variations on the rates or
prices contained within the BOQ or schedules or pro rata thereto and only in
extreme conditions was a fair valuation made.

This approach of valuing variations often led to disagreement between the
parties with the client's quantity surveyor (QS) wishing to rigidly adhere to the
rates in the bill and the contractor wanting the rates to reflect the true cost as
incurred or likely to be incurred.

If the varied works are complex, the parties need to be skilled negotiators and be
prepared to adopt a give-and-take attitude in order to bring about a satisfactory
settlement

Under the traditional approach, compromise was often required for there was
seldom one correct solution. Indeed the parties might consider several different
‘approaches before selecting the appropriate strategy.

However in recent years there has been a shift of approach with many standard
conditions of contracts introducing the requirement for the contractor to submit
a lump-sum quotation for the variation prior to receipt of the official variation
order and before carrying out the work.

The advantage to the employer in this approach is that the final commitment,
including disruption and extended time, is known prior to the instruction and the
majority of the risk is transferred to the contractor. The advantage to the
contractor is the certainty of obtaining adequate recompense for the variation —
provided the quotation covers the full amount of the uncertainty.
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CHAPTER 1

PRE-CONTRACT COST MANAGEMENT

Introduction

When developing an estimate the following factors need to be considered:

Land acqus

Client’s own organization costs allocated to the project (this obviously
varies but can be as much as 10% of the overall project budget);

ion including legal fees;

Site investigation (frequently underrated and under-budgeted resulting in
unnecessary extra costs and time — could be as much as 1% of budget

Enabling works, decontaminatior

Insurances (many major clients prefer to insure against the risks and take
out a project insurance policy covering both themselves and the
contractor ~ may be up to 1% of the budget);

Consultants’ fees including design (on large transportation and
infrastructure projects this can be as much as 15-20% of the budget);

Construction costs (typically account for between 70% and 80% of the
project sum) (excluding land);

Contingency and risks (covers for the unknown and may be between
20% and 25%) or if project of long duration the contingency factor could
be double or triple these items;

Financing and legal costs (financing costs can be substantial depending
on financing method chosen and typical bank rate ~ could be anything
between 7% and 20%; lawyers are expensive — anything up to KD10O per
hour and more)

Cost control has to be exercised before any commitment is made. To do
otherwise sees cost control become a procedure of cost monitoring only. Pre-
contract financial control therefore should be a proper mix between design-cost
control and cost monitoring but with the emphasis on positive cost control
rather than passive monitoring. An essential tool for financial control is the cost
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Contractual requirements (ICE Conditions of Contract, 7th

edition, January 2003)

‘This form is designed for use on civil engineering projects based on a bill of
quantities (BOQ) measured in accordance with the Civil Engineering Standand
Method of Measurement, 3rd edition produced in 1991. The quantities set out in
the BOQ are the estimated quantities of the work. The standard form creates
what is known as an admeasurement contract by which the employer undertakes
to pay for the actual quantities of work executed reflecting the engineer’s design
of the permanent works calculated based on the latest drawings and schedules

The valuation of variations under clause 52 in the ICE Conditions of Contract
(Tth edition) is as follows:

Option 1 ~ sub-clause 52(1): If requested by the engineer, the contractor should
submit his/her quotation for any proposed variation and hisfher
estimate of any consequential delay which should be agreed before the
orderis issued or before work starts

Option 2 — sub-clause 52(3): Where a request is not made or agreement is not
reached under option 1 as soon as possible affer receipt of the
variation, the contractor should submit to the engineer hisfher
quotation for any extra or substituted works having due regard to any
rates or prices included in the contract together with their estimate of
the cost of any such delay.

The engineer then has 14 days from receiving the submissions to
cither accept or negotiate. Upon reaching agreement with the
contractor, the contract price should be amended accordingly.

Option 3 — sub-clause 52(4): Failing agreement between the engineer and
contractor under either sub-clause (1) or (2) the value of variations
ordered by the engineer in accordance with clause 51 should be
ascertained by the engineer after consultation with the contractor in
accordance with the following two principles and should be notified to
the contractor.

I. Where work is of a similar character and executed under similar
conditions to work priced in the Bill of Quantities it shall be valued at
such rates and prices contained therein as may be applicable.
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2. Where work is not of a similar character or is not executed under similar
conditions or is ordered in the Defects Correction Period the rates and
prices in the Bill of Quantities shall be used as the basis for valuation so
far as may be reasonable failing which a fair valuation shall be made.

Under sub-clause 52(6) the engineer could instruct that any additional or
substituted work be carried out on a day-work basis  this should be minor or
incidental work which cannot easily be measured. For further discussion on da-
works see sub-clause 13.6 discussed in Chapter 17, FIDIC Contract, of this
book

The 2003 edition of the ICE 7th introduced the new sub-clause 52(2) which
refers to sub- clause 51(3) variations proposed by the contractor, in other words
savings initiated through value engineering,

Furst and Ramsey (2001) note in Keating that the procedure under sub-clause
52(3) falls short of the ‘Change Order Procedure found under many contracts
based on the U.S. practice, where the change order may not be issued until
agreement is reached on price and delay”.

Contractual requirements (JCT Standard Building Contract
with Quantities - SBC/Q 2005 edition)

At the instigation of the architect/contract administrator under clause 5.3.1, a
quotation may be offered by the contractor for the work in accordance with
schedule 2 quotation. The schedule identifies that the quotation should include
the following items with sufficient supporting information:

1. Amount of adjustment to the contract sum — which should be made by
reference to the contract bills, where appropriate, and with appropriate
adjustment to the preliminary items;

Any adjustment in time required for completior

Amount to be paid for direct loss and/or expense not included elsewhere;

A fair amount for the cost of preparing the schedule 2 quotation;

wos oo

Where required by the instruction information on additional resources
requited to carry out the variation and the method of carrying out the
variation.

If the employer wishes to accept the schedule 2 quotation, then the
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architect/contract administrator should confirm the quotation and issue a
variation to the contractor making any necessary adjustment to the contract sum
and the completion date.

1f the employer does not accept the schedule 2 quotation, then the variation is
valued based on the traditional *valuation rules’ contained within clauses 5.6 to
510

Clause 5.6 also requires that if the work can be properly valued by
measurement, then such work shall be valued in accordance with the following
rules:

1. Where the additional or substituted work of similar character is executed
under similar conditions as, and does not significantly change the
quantity of, work set out in the Contract Bills, the rates and prices for the
work so set out shall determine the valuation;

2. Where the additional or substituted work is of similar character to work
set out in the Contract Bills but is not executed under similar conditions
thereto and/or significantly changes its quantity, the rates and prices for
the work 50 set out shall be the basis for deter- mining the valuation and
the variation shall include a fair allowance for such difference in
conditions and/or quantity; valuation;

3. Where the additional or substituted work is not of a similar character to
work set out in the Contract Bills, the work shall be valued at fair rates
and prices.

I the valuation relates to the execution of additional or substituted work, which
cannot be properly measured, then the work should be valued on a day work
basis in accordance with the

“Definition of Prime Cost of Day work executed under a Building Contract’
issued by the RICS and the Construction Confederation as current at the base
date together with percentage additions to the prime cost at the rates set out by
the contractor in the contract bills (clause 5.7)

Apart from the requirement under clause 52(1) in the ICE Contract, Tth edition,
where the contractor is required to submit a quotation without reference 1o the
contract rates or prices, the provisions for valuing variations under both the ICE
Contract, Tth edition, and the JCT 2005 are very similar.

The most comprehensive review of the legal principles involved in valuing
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variations under the JCT 98 contract was undertaken by Mike Rycroft, director
of James R. Knowles and Dr. Issaka Ndekugri, director of the MSc
Construction Law award at the University of Wolverhampton (Rycroft and
Ndekugri, 2002). The article, which examined the contract provisions with an
aim of providing guidance on practical implications and how to avoid or deal
with essential pitfalls, has since been referred to by learned judges when dealing
with legal disputes involving variations

Contractual req g and

Construction Contract, 3rd e

ements (The NEC Enginees
n)

One of the more radical changes introduced by NEC3 is the concept of
*Compensation Events’, a term to denote any incidence of risk for which the

client accepts liability under the contract. Clause 60.1 sets out 19 compensation
events of which clause 60.1(1) on changing the works information is equivalent
to the variations clauses under other standard forms of contract.
After discussing with the contractor different ways of dealing with the
compensation event, which are practicable, the project manager may instruct the
contractor to submit alternative quotations (clause 62.1).
Clause 62(2) requires the contractor to submit a quotation for the variation
reflecting both the time and cost implication.
Clause 63 identifies that the changes to the prices are assessed as the effect of
the compensation event upon:

o the actual defined cost of the work already done;

o the forecast defined cost of the work not yet done;

o the resulting fee.
Clause 636 identifies that assessment of the effect of a compensation event
includes risk allowances for cost and time for matters which have a significant
chance of occurring and are at the contractor’s risk under this contract.
Quotations should be based on the assessment of acrual cost, the definition of
which is given in the contract. For example, ‘Option B: Priced contract with bill
of quantities’, Actual cost is the cost of components in the Schedule of Cost
Components. ~ This in effect links actual cost and assessment of the
compensation event back to the schedules which relate to “Part Two — Data
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provided by the Contractor’, again making the parties’ bargain form the basis
for valuation. The idea with the schedule of cost components is that
conceptually the contractor is in the same position for a compensation event as
when he tenders for the work (Mitchell and Trebes, 2005).

I there are time and disruption implications then a revised program must be
submitted. Two viewpoints from practitioners on the practical issues involved in
using the NEC schedule of cost components for valuing variations are contained
within the NEC Users’ Group Newsletters, issues 20 and 22.

Fixing the rate

Max Abrahamson, in his book Engineering Law and the 1.C.E. Contracts
(1979) (based on the ICE 5th edition). states that rate fixing ‘is normally a give-
and-take operation between the engincer and contractor’.

Later he clarifies this: “The basic consideration is that the contractor has agreed
to doall work within the contract — original and varied — on the basis of his bill
rates”

Max Abrahamson recommends that when fixing the rates the parties should
attempt to follow the following rules:

« General principle: try to follow the same principles that the contractor
used in calculating his rates for the tender;

o Fair valuation: fair 1o both parties, that is, cost plus a reasonable
percentage for profit, with a deduction for any proven inefficiencies by
the contractor;

o Market rate: may be taken in consideration or used completely;

o However only in exceptional cases should the basis of valuation from the
BOQ rates be abandoned?

‘The logic in using bill rates and prices for valuations is that the contract itself is
founded on these rates, and since the contract contemplates variations, it is fair
to both parties that bill rates should be used in valuations.

‘The contract gives very lttle practical guidance on the method of rate fixing. It
will normally be necessary to break down the quoted rates into the various
elements of plant, materials, labor and overheads in order to make appropriate
adjustments
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Table 8.1 shows how the original BOQ rate can be used to establish a new rate
after the issue of a variation order changing the description of the formwork
from exceeding 1.2 m to a formwork 0.4-1.22 m wide. The new rate has been
built up using the same rate for materials, with 10% addition on the labor and
plant elements to reflect formwork to smaller areas. The same percentages for
site overheads and head office overheads and profit as included in the original
BOQ rate, 15% and 10% respectively, has been incorporated into the buildup of
the new star rate.

‘Table 8.1 Example of using BOQ rate to establish new rate (‘star rate”).

801Q ftem New star rat” tem.
Formwork rough fineh plan Formuork rough fineh plan
vertical excoeding 1.22m. vertical 0.4-1.22
(CESMME fem G1d3) (CESMME e G144)
) ©
3000
500
200
300 %
St cvetheads @15% 645 69
1948 336
Hesd offics verhesds @ 10% 408 E
sid0

In order to adopt this approach, it is recommended that the employer's contract
administrator/ QS obtain a breakdown from the contractor of the six most
significant rates prior to the signing of the contract.
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EXAMPLE

A contractor has inserted a rate of £28 per m for formwork to a retaining wial. The
quantity was 576 m? based on 24 bays 8 m long by 3 m high.

The enginesr ssued a variation order reducing the retaining wall to 16 bays, ie.
384 m? after the shutter had been ordered but before the work commenced on
construction of the wall.

Cakculate a revised rate for this varied work making necessary assumptions (8% site
overheads/10% head office overheads, profit and risk). The contractor has informed the
engineer that in pricing the item he allowed for a purpose-built steel shutter 8 m x 3 m
ata captal cost of £6,000.

Solution
Fist. it s necessary to analyse the original ate of £28.00 per . Unlike a traditional buid
up of a rate we will need to start at the end and work backwards.

£

B0fQ rate (based on 576 ) 2800

Less 10% head office overheads and profit

(divide by 110 then muliply by 100) 255
2545

Less 8% site overheads

(dvide by 108 then muliply by 100) 189

Net rate 2356

Material: purpose-buil shutter

£6,000 dvided by 576 m* 1042

Labour and plant

Erect and strike including all necessary cranage  13.14*
Now that we have analysed the original ate, we can buikd up the rate for the varied work
wsing the same approach as above.

Labour and plant

Erect and strike including all necessary cranage 13,14 (as origina)

Material: purpose-built shutter

Contractor is entited to recover full cost

£6,000 diided by 384 m* 1563
277
Add 8% site overheads 230
3107

Add 10% head office overheads and profit 311
New rate for formwork (based on 384 m9) 3418/ m?
The rate should be confirmed on a sta rate form and endorsed by authorized represen-

tatives from both the employer and contractor. This logical approach complies with the
contract tems and should satsfy the auditor if the project i subiect to audit
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Practical considerations

Variations have the potential to generate significant additional costs, delay and
disruption to even the best-planned construction project. The following 11
points are some of the key factors which should be considered for inclusion in a
quotation submitied before the work is executed or in assessing a fair valuation
after the event:

1. General items: including revised method statement, effect on the critical
path, revised production rates, out-of-sequence working, restricted access,
summer-to-winter working, changed nature of ground, temporary works,
additional cleaning, late payment and financing etc.;

2. Labor: including uneconomic working, difficulty of access, attraction
money, additional bonus, overtime payments, shift work, accommodation
and welfare etc.

3. Construction equipment: including additional mobilization/demobilization,
transport costs, additional scaffolding/hoisting/cranage, standing charges,
additional payments to operators, working out of sequence etc.;

4. Materials: including additional costs of late orders, additional procurement
costs, airfreight, premium costs, small quantities, excessive waste, potential
breakages and additional testing etc.;

5. Subcontractor costs

including additional costs in expediting, possible
additional visits to the subcontractors’ factorylyard/works in the UK or
overseas;

Inflation effect if work executed at a later date;
Additional costs in design work and reprogramming;

Cost of preparing the quotation;

©x

Additional time-based preliminaries/site overheads;

10. Contingencies for contractor’s ris

11. Head office overheads and profit.
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Feedback from research

The following best practice in connection with quotations for variations which
had the greatest chance of being accepted was also identified:

o Basis of calculation of overheads in quotation — use original BOQ
overheads;

o Basis of pricing level to be applied — pricing level at the time of preparing
BOQ:

o Basis of profit level ~ original BOQ profit level;

« Contingency for risk — based on risk-analysis assessment

Quantum merit claims

Quantum merit, Latin for as much as he has deserved, can arise in two forms:
contractual and quasi-contractual.

Quasi-contractual actions embrace a range of claims based upon unjust
enrichment; therefore, they reside within the law of restitution.

Contractual quantum merit claims may arise in the following situations:

‘Where the contract provides for the payment of a reasonable sun;

‘Where the contract does not stipulate the price to be paid or the contractual
pricing mechanism fails;

‘Where part performance has been accepted;

‘Where an innocent party elects to treat the contract as discharged following
arepudiatory breach by the other party.

‘The circumstances in which restitutionary quantum merit are likely to arise are
as follows:

« Work is carried out under the erroneous assumption that a contract exists.
« Work is carried out in anticipation of a contract being concluded.

« Work is performed outside the scope of the contract.
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Work is carried out under the erroneous assumption that a contract
exists

An example is the case of Peter Lind & Co Lid v Mersey Docks and Harbor
Board (1972)

2 Lloyd's Rep. 234. The civil engineering contractor Lind had submitted two
tenders 1o the Harbor Board. One of the tenders was for a fixed price and the
other incorporated a fluctuation clause to account changes in the price of labor
and materials. The Board accepted Lind's tender without specifying which one.
Nonetheless, Lind carried out the works and claimed payment on a quantum
merit basis.

‘The court held that there was no concluded contract since it was not clear which
tender had been accepted and. therefore, Lind was entitled to be paid on a
‘quantum merit basis.

Work is carried out in anticipation of a contract being concluded

It s fairly common for work to begin while negotiations are continuing over
critical issues such as price, scope of works and date of completion. If these
matters remain unresolved, a contract is likely to arise even though work is
underway.

The best illustration is British Steel Corporation v Cleveland Bridge &
Engineering Co Ltd (1984) 1 Al ER 504. Cleveland Bridge was involved in the
construction of a bank in Saudi Arabia,

For this purpose it required the manufacture and supply of steel nodes
Accordingly it issued a letter of intent to British Steel for the supply and
delivery of the nodes.

The letter requested British Steel to ‘proceed immediately with the works
pending the preparation and issuing to you of the official form of sub-contract.”

In the event, there was neither an agreement on price or delivery dates and nor
did British Steel receive the official form of sub-contract. It sued Cleveland
Bridge for $370,000; the amount being the price of the nodes.

Cleveland Bridge, while admitting liability in the sum of $320,000, issued a
counterclaim for $1,380,000 on the basis that, in breach of contract, British
Steel had delivered the nodes late and out of sequence.
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Cost estimating on engineering, manufacturing and process
industries

Order of magnitude estimate

‘This order of magnitude or ballpark is produced for the rapid evaluation of
commercial possibilities and economic viability of a project. Since little detail
will be normally available the estimate will usually be based on data from a
similar previous project updated for time, location, changes in market
conditions, current design requirements and relative capacity.

In the absence of data from a near-duplicate project, the estimator will rely on
published or historical data from a number of existing projects, usually related
to the overall size or capacity of the project or facility concerned, adjusted as
necessary. An order of magnitude estimate will typically have an accuracy of
256% to +50%

Typical examples of this type of estimating include the following:
o Cost per megawatt capacity of power stations;
o Cost per kilometer of highway:
« Cost per ton of product output for process plants;

o Cost per car park space (multi-storey car park). pupil (school), beds
(hospital) etc.

The key issue to consider when using this approach is comparing like with like:
Are the standards the same in the previous projects? Does the price include
infrastructure? Are professional fees and financing costs included etc.? Despite
these concerns an order of magnitude estimate can be useful, particularly at the
conceptual stages of projects when information is very limited and altematives
have to be ranked quickly.

‘This approach is probably realistic for all complex major projects, including
civil engineering and building. It is based on the concept that the degree of
accuracy of the estimate is only as good as the level of detail available. In
practice, clients often demand certainty of outcome from inception requiring the
design team to successfully manage the development of the design within the
initial budget.
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The alleged contract comprised the letter of intent, a subsequent telex from
Cleveland Bridge dealing with delivery sequence and, finally, British Steel's
conduct in delivering the nodes,

British Steel claimed that no contract had come into existence and therefore the
counterclaim was misplaced.

Judge Robert Goff held that British Steel was entitled to its claim on a quantum
merit basis.

‘The contract between the parties was stll in a state of negotiation; there was no
‘agreement on critical issues especially the terms of the proposed subcontract.

Work is performed outside the scope of the contract

When work is carried out outside the scope of the contract, remuneration for
such work can be obtained only on a guantum merit basis. The case of Costain
Civil Engineering and Tarmac Construction Ltd v Zanen Dredging and
Contracting Co Ltd (1997) CILL 1220 is instructive.

The Welsh Office appointed Costain/Tarmac Joint Venture (V) as main
contractors under an ICE 5th edition contract for the constnuction of the A5S
Convwy bypass and river crossing in North Wales

Part of the works involved dredging a trench in the bed of the estuary of the
River Conwy, into which six prefabricated tunnel elements, made of reinforced
concrete, were to be immersed and jointed together to form the carriageway of
the bypass

‘These tunnel elements were constructed on-site in what was known as a casting
basin, and when completed the casting basin was flooded and the tunnel
elements floated out to their positions in the estuary where they were sunk into
place. Zanen were engaged as dredging subcontractors under the Blue Form
subcontract.

The contract provided options for dealing with the casting basin once works
were complete.

One proposal was that the basin should be backfilled, and this had been priced
by the Costain/Tarmac JV as a saving in excess of $1,600,000, on the basis
that it would be cheaper for them to backfill the casting basin rather than to
remove the spoil and dispose of it off-site.
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As an altemative, Crown Estates, who were not a party to the main contract,
wanted to build a marina using the flooded casting basin.

Accordingly they entered into agreements with the Welsh Office and with
Costain/ Tarmac to the effect that the contractor would credit the Welsh Office
with the $1,600,000 previously mentioned, but approximately $4 million would
be paid by Crown Estates for additional works around the perimeter of the
marina.

The JV instructed Zanen to carry out additional works, which the Zanen
considered outside their subcontract, but the JV stated they were not and
continued giving instructions relating to the marina works. The court agreed
with Zanen that the work to the marina was outside the terms of the original
subcontract and therefore fell to be evaluated using a quantum merit approach.
The JV suggested that the correct approach was to reimburse the cost to the
subcontractor of executing the marina works ($600,000) and allow a reasonable
upliftin respect of its over- heads and profits of 10%.

His Honor Judge Wilcox did not accept this position and considered that as
Zanen had executed the work, which had been wrongly instructed under protest,
the assessment should be based on the principles of restitution and unjust
enrichment.

He awarded Zanen reimbursement based on guantum merit calculated by
reference to the cost ($600,000) together with a portion of the substantial profit
made by the JV for the marina works (a further $600,000) which he considered
reflected the benefit to the JV of having those works executed by a
subcontractor whose resources were already mobilized on-site.

Some other relevant legal cases (reported in date order)
Simplex Concrete Piles v St. Pancras Borough Council (1958)
14 BLR 80

Under an RIBA contract, the contractor undertook to carry out design and
construction of piling for the foundations on a block of flats and guaranteed to
satisty certain tests.

In the event, conditions made it impossible to satisfy the tests and the contractor
suggested two altemative methods of piling — one method to be carried out by
themselves and another involving a sub- contractor.

79




image69.jpeg
The contractor submitted the two prices to the architect and received the
following response *we are prepared to accept your proposals that the piles
should be of the bored type in accordance with quotations submitied by the (the
sub-contractor).”

It was held that the architect’s letter was an architect’s instruction involving a
variation in design and the contractor was entitled to be reimbursed based on the
subcontractor’s quotation and not s the ori

nal tender price.

Dudley Corporation v Parsons and Morrin Ltd. (1959) [Court of
Appeal], Building Industry News, 17 February 1967

In this case an extra-only item for excavating 750 cubic yards in rock was
priced at $120 total, that is, ¢16 per cubic yard. A fair and reasonable price
would have been $3.2 per cubic yard.

It was not known beforehand whether rock would be met, but, in fact 2230
cubic yards of rock was excavated.

‘The architect (under a 1939 RIBA with Quantities Form) valued the excavation
at 750 cubic yards at ¢ 16 (ie. the original extension of $120) and the balance at
$3.2 per cubic yard.

Tt was held that this approach was incorrect.
AE. Farr v Ministry of Transport (1965) 3 E.R. 88; 5 BLR 94

‘This case concems a roadwork’s project executed under the ICE Conditions of
Contract 4th edition with a BOQ prepared in accordance with a ‘standard
method of measurement’

Clause 12 in the conditions stated that the rates and prices in the BOQ were to
coverall the contractor’s obligations under the contract.

‘The BOQ specified that measurement of excavation be based on the net volume
with any additional excavation required for working space paid for as a separate
item based on the sum areas of the excavation.

In the event no separate item for working space was measured, though two
specific items for working space were included in a part of the BOQ relating to
subsidiary parts of the works.

The contractor claimed that he should be paid for working space whenever it
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was reasonable to excavate outside the net plan area.
It was held by a majority in the House of Lords (overruling the decision of the
Court of Appeal) that the quoted words amounted to a promise to pay the
contractor extra for all working space required, whether or not described in a
special item in the BOQ.

Note that this is in contrast with the modern provision of the Civil Engineering
Standard Method of Measurement 3td edition where working space is not
measured separately as it is ‘deemed included’ in the contractor’s excavation
rates (CESMM3 Class E Coverage Rule C1).

Mitsui Construction Co v Att. Gen of Hong Kong (1986) 33 BLR 1

The conditions of contract were specifically produced by the Hong Kong
Government and were based on the ICE 4th and JCT63. The two-year project
involved the construction of a tunnel 3227 m long and 3.6 m diameter.

‘The ground conditions were extremely variable and the engineer specified five
different types of tunnel lining suitable for the different ground conditions,

In the event, the ground conditions were far worse than expected and the
contractor was required to construct far more of the heavily designed tunnel
section (2448 m compared to 275 m billed) and much less of the unlined
section. An extension of time (EoT) of two years was granted.

The engineer argued that the changes in quantity were not the result of an
official variation order and the contractor was paid at the rates in the BOQ.

‘The contractor claimed that the increased quantities amounted to variations and
that revised rates should apply.

The Hong Kong government took the view that the engineer had no power to
revise the rates,

The Privy Council took ‘a sensible and business-like approach’ and found in

favor of the contractor. stating that the engineer did indeed have the power to
arevised rate.

English Industrial Estates v Kier Construction Ltd (1991) 56 BLR 93

Two contracts were let to Kier in June and November 1987 for the reclamation
at the former Dunlop factory at Speke in Liverpool. The excavation for both
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subcontracts was sublet to J&B Excavation Ltd.
In the specification the contractor was given a choice for structural fill of either
using material arising from demolition or importation.

The contract required the contractor to submit his program and method
statement with his tender.

The contractor’s method statement showed that the excavation subcontractor
intended to crush only suitable material arising from the demolition with the
remainder removed from site.

In January 1988, the engineer wrote 1o the contractor instructing him to crush
all hard material arising from site.

The subcontractor claimed compensation for the losses due to the additional
costs involved.

The arbitrator held that the contractor’s method statement was a contract
document and the engineer’s instruction was thus a variation under clause 51 of
the ICE 5th.

On appeal, the High Court agreed with the arbitrator’s decision.

Tinghamgrange Limited v Dew Group

ed (1995) 47 Con LR 105
‘This case involved North West Water who commiissioned works at its Oswestry
‘Water Treatment Works.

Part of the works required the removal and replacement with new, precast
concrete under-drainage blocks,

The precast concrete blocks had to be specifically manufactured early in 1989
for inspection by North West Water, prior to the contractor Dew placing an
order.

The order was placed in April 1989 for 282,354 precast concrete drainage
blocks at 90 pence each.

Dew's order contained a condition allowing cancellation and restricting the
supplier Tinghamgrange’s right in respect of any claim.

Ultimately, North West Water instructed Dew to cancel the order, as a change

Tinghamgrange claimed loss of profit on the blocks ordered but not delivered as
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aresult of the cancellation,

‘The claim was passed onto North West Water as part of the costs associated the
variation

North West Water accepted the cost of the special mold manufactured for the

purpose of ful
profits.

ling Dew's order but rejected the claim in respect of loss of

There was no dispute that the change was a variation and it was accepted that
the substitution of tiles for concrete blocks involved work, which was not of a
similar character.

‘This required the engineer to value the new works using BOQ rates as the basis
50 far as reasonable and if they could not provide a proper basis for valuation
then a fair valuation was required.

By a majority of 2:1, the Court of Appeal allowed Dew to recover the loss of
profit; the majority view was that Tinghamgrange’s loss was an integral part of
Dew's costs and to exclude that element from a valuation of the work would be
unfair.
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Appropriation estimate

In the engineering and process industries, the appropriation estimate is
sometimes referred to as the Class IIT estimate as it uses information developed
to a level of definition described as Class TIL At this stage the designers will
have identified the major equipment and determined their required outputs. This
will provide an opportunity to enable the estimator to make enquiries of
potential suppliers regarding the availability and price of key components. The
‘appropriation estimate will typically have an accuracy of ~15% to +25%.

Budget estimate

In the engineering and process industries, the budget estimate is sometimes
referred to as the Class 1T estimate and is produced once the conceptual design
has been completed. The budget estimate will typically have an accuracy of —
10% to +15%. In those same industries information available at this stage will
allow for approximate quantities to be established and guide prices obtained
from potential vendors.

Definitive estimate

In the engineering and process industries, the final estimate produced
immediately following commitment to the major capital expenditure is the
definitive or Class T estimate with an accuracy in the range of 5% to +10%.

‘This estimate will typically contain the level of detail used in the execution of
projects and the preparation of bids. It will be used in the maintenance of close
control over the cost of the work, or for allocation of resources into work
packages.

‘The order of magnitude estimate takes a top-down approach, probably based on
the final cost of previous projects. In contrast, the definitive estimate takes a
bottom-up approach; the estimate is built up from specific project information
and realistically may therefore contain omissions for risks and uncertainties

Cost estimating on civil engineering projects

One of the benefits of cost management in the pre-contract stage, especially in
multi- contract projects, is that it helps the project team to better establish the
appropriate project contract strategy. That is, which work should be placed in
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which contract and possibly the form of contract which should be adopted for
particular contracts? Cost management can also help identify possible program
restraints both in contract preparation and execution.

‘The preparation of the first estimate would be based on a variety of techniques,
for example, historic data or approximate quantities. Major projects often have
substantial elements that are unique and for which there is no relevant historic
data. Tn these cases it is necessary to analyze the project in as many individual
work sections as can be identified, if possible to prepare indicative quantities
and consider the resources necessary to carry out the work. During this
indicative stage it is wise to contact potential contractors and manufacturers
especially with regard to order-of-cost estimates for specialist sections.

During the process of design development the main duties of the quantity
surveyor as part of the cost management team are as follows:
o to check and report the cost of design solutions as they are established or
refined by the engineers;
 to prepare comparative estimates of various design solutions or
alternatives and advise the engineer accordingly;
o as changes are introduced into the project, to estimate the cost effect of
the change and to report;
* 10 prepare a pre-tender estimate based on a bill of quantities (BOQ) or
priced activities;
« to prepare a financial appraisal
‘The monthly issue of the updated cost plan is the vehicle whereby the cost
management team is made aware of the current estimated cost of the project. In
its simplest form a pre-contract cost plan will set out in tabular form each and
every work section, the approved estimate for that section, the estimate for the
previous and the current month for the section and a note of the changes that
have taken place in the month. The total of all the sections provides the
estimated cost of the project.
There should be a continuous dialogue between the designers and the quantity
surveyor (QS): ideally both should work together in the same office during the
critical stages of design development. Normally, there are so many changes
within a month during design development that these are better listed as an





