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Importance

• Successful Project Management is influenced by a 
number of factors

• Financial management in addition to technical ability is 
critical

• Construction and development projects tend to be self-
financing for a large portion of the duration

• Cashflow modelling is one way to aid in the 
management of project finances, and this can be 
achieved using industry-standard tools

In today’s competitive contracting environment, the ability of a 
Contractor to support his project initiatives depends not only on 
technical ability, but the ability to manage cashflow and financing. 
Except in very rare occasions, in essence, all projects within the 
construction industry contain some component of self-financing and in 
larger construction projects, the ability to provide necessary finance 
during execution is critical. This is more relevant at the start of the 
project, but continuous cash management throughout the project 
execution phase is also vital. 

The use of scheduling software such as MS Project allows the 
contractor to schedule and plan his work activities, 

but advanced use of the software also allows the project cashflows to 
be modeled and thus managed. This modeling may then be used to 
manage financing and commercial activities. This presentation will 
seek to address some of the critical components that influence 
cashflow management during project execution and seek to identify 
measures that will mitigate against adverse cash drawdowns that 
affect the bottom line.
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Importance

• Cashflow management is critical to the success of 
the project

• Inadequate management can lead to project failure 
and possibly on to business failure

• Over-estimating the effect of cashflow management 
and subsequent finance charges may inflate tender 
prices for contractors, and reduce competitive edge

• Under-estimating could lead to erosion of profitability 
and excessive charges on sources of finance

In any venture, financial success depends on the flows of 
cash in and out of the project. Inadequate access to cash 
during project execution can lead to project and indeed 
business failure, and thus the timing and quantum of these 
flows are vital. 

In this context we will use Gross Profit as one metric of 
financial success, bearing in mind that there are other 
variables that may be used to measure financial success.
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Presentation

• The aim of the presentation is to identify the effect of 
the multitude of variables that affect cashflow

• Identify the cash movements that contribute to a net 
cash deficit – thus incurring finance charges

• Examine specifically the sensitivity of project finance 
charges to variations in the selected variables

• Identify the critical variables that can be manipulated 
to reduce finance charges and thus ensure more 
competitive but realistic pricing

The aim here is to investigate the factors that affect a 
typical’s Contractor’s cash profile for any given project, with 
specific reference to the negative portion of the cashflow 
curve. It is in this area that the Contractor is faced with 
financing charges that effectively erode the gross profit 
margin and can lead to an overall reduction in project 
profitability.

If this negative area is well planned and managed, the 
Contractor can approach the project execution stage with 
more confidence as to incurred costs rather than a cursory 
application of charges. Along with this knowledge, the 
Contractor is also then aware of which variables can be 
managed to his benefit – of course within the constraints of 
contractual conditions.
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Cashflow Curve
• The traditional approach to the cashflow curve is an S-

curve, representing the net cash position over the 
project duration.

• It is a consolidation of the cash outflows (to suppliers, 
subcontractors, labour etc.) and the cash inflows from 
Client payments (less retention, mobilisation payments 
etc.)

• Depending on the structure of the contract payment 
terms, the traditional S-curve is negative at the initial 
stages – meaning that the Contractor or Developer 
needs to source financing for this stage

The traditional approach to cashflow management is to 
develop the cashflow curve and identify the areas of 
negative (and positive) cash for use in determining project 
and Contractor financing requirements.

The S-curve is the most appropriate form that is adopted by 
the industry, but the actual shape is dependent on a vast 
number of variables
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If we investigate the construction of the cash outflow curve 
itself we can see that it is composed of a discrete number of 
curves which are aggregated to give the final shape.

NOTE – This curve is shown as cumulative positive, but in 
practice it is more appropriate to be shown as negative 
cumulative, which is essentially a mirror image about the 
time-axis

We can see that modification of any one of these 
components will affect the profile and thereby affecting the 
extent of the negative cash position.



© Fujitsu Services 2005

Commercial in Confidence 7

7

Cashflow Curve – Contractor’s perspective

• The basis for the cashflow curve is the obligation of the 
Contractor to submit periodic valuations for payment, and 
the right of the Client to pay at some pre-defined period 
after receipt of such valuation.

• This places the Contractor in a position where he is 
expected to have the finances to meet his day-to-day 
working requirements whilst awaiting payment from his 
Client

1 2 3 4 5 6 7 8 9 10

Submission of valuation Payment of valuation

The basis of this cashflow profile is the inherent features that
make up the typical construction project:

•Interim valuations by the Contractor at specified intervals

•Client processing period for payment

•Application of retention and other commercial constraints
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Parameters affecting cashflow profile
• Mobilisation

• Quantum
• Repayment schedule

• Source of Financing
• Internal – Shareholders, Working Capital, Retained 

profits
• External – Overdraft, Loans

• Subcontractor component – frequency of payment, 
retention, period of payments, back-to-back

• Material component – Downpayments, Credit terms, Bulk or 
Trade Discounts

As can be appreciated by practicioners within the industry, 
the overall characteristics of this profile is a function of a vast 
number of variables, some of which are controllable by the 
Contractor, others by the Client.

Depending on the relationship between the Contractor and 
the Client, the listed variables may be adjusted accordingly 
to provide the most beneficial cash position to the Contractor 
during project execution.

MOBILISATION – Many Contractors favour a mobilisation 
payment, but what is also critical is the form that repayment 
takes – either through equal installments, single spot 
repayment, or pro-rated based on earned value

SOURCE OF FINANCING – The very effect of being cash 
negative determines that Contractors need access to cash 
resources during project execution. Sources of cash include 
overdraft, retained profits, working capital – all with their 
inherent costs.

SUBCONTRACTORS – Dependent on the terms of 
subcontract that dictates the payment frequency and 
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Parameters affecting profile (con’t)

• Labour component – Frequency of payment, trade off 
vs mechanisation

• Plant & Equipment component – Lease, Rent or 
purchase, terms of payment

• Contract structure – Retention (quantum and defect 
liability period), Client processing period, interest 
charges, mobilisation

LABOUR – possibly the most rigid variable, and if possible, 
whether mechanisation can reduce the overall effect of the 
labour component

PLANT & EQUIPMENT – Similar to subcontractor payments, 
dependent on frequency and terms

COMMERCIAL – Retention clauses, Client delays, levying of 
interest charges by Contractor.
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Analysis

• Detailed analysis of the S-Curve should then be 
focused on how management of the individual 
components affects the overall cash position.

• The textbook approach adopts the traditional curve, 
which prescribes negative cashflow for the earlier part 
of the contract

• But in practice, the actual cashflow is more skewed to 
a negative cash position for a substantial part of the 
contract duration
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DEVELOPER’S 
CASHFLOW CURVE

Detailed analysis of the S-curve should then be directed to 
the individual components to investigate the effects each has 
on the overall cash position. Coupled with this Contractor-
driven approach is the investigation of the external factors 
that affect cashflow. These are:

Client and Contract terms

Sources of financing

It also gives the Contractor a fairly accurate representation 
as to when the major negative cash crunch will take place 
over the contract execution, and can therefore be used in 
conjunction with his operational requirements to plan for this 
requirement. In this example we see that there are major 
financing requirements around Week 19 as well as around 
Week 38. Note that each project will have its own 
characteristic shape, and there is unlikely to be a one-size-
fits-all approach.
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CONTRACTOR’S 
CASHFLOW CURVE

Detailed analysis of the S-curve should then be directed to 
the individual components to investigate the effects each has 
on the overall cash position. Coupled with this Contractor-
driven approach is the investigation of the external factors 
that affect cashflow. These are:

Client and Contract terms

Sources of financing

It also gives the Contractor a fairly accurate representation 
as to when the major negative cash crunch will take place 
over the contract execution, and can therefore be used in 
conjunction with his operational requirements to plan for this 
requirement. In this example we see that there are major 
financing requirements around Week 19 as well as around 
Week 38. Note that each project will have its own 
characteristic shape, and there is unlikely to be a one-size-
fits-all approach.
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Methodology

• Accurate forecasting of the cashflow profile is driven 
initially from the project schedule

• Prices are assigned to each activity that constitute the 
schedule – in this manner the sequencing of the project 
costs is carried out

• The cost profile (spot and cumulative) can then be 
extracted to Excel, and once done, the cashflow profile 
can be developed

• Assign the parameters in Excel to Client payment 
period, retention and finance charges

• Test the sensitivity of finance costs by adjusting each 
variable, holding others constant

The costs that are allocated to each activity may be done at the
highest level or further refined into resource costs. The ‘granularity’ of 
the cost breakdown will be a function of the accuracy required and 
availability of information

METHODOLOGY

The methodology used for this particular project was the use of the 
base schedule in MS Project, followed by populating the schedule
with the anticipated spend – either using the BoQ or applied on an 
activity basis.

Once complete, the time-series data can be exported to Excel to 
provide a cumulative cash spend profile against time

% margins can then be applied to the cost spend to provide an 
indication of valuation amounts, and thus cash inflows, making the 
necessary provisions for retention etc.

Once the cash out and cash in profiles have been established, the net 
cash position can be derived, which is the essence of the Contractor’s 
self-financing approach.
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Methodology (con’t)

• The Excel model is the workhorse of the analysis, 
involving the use of Data Tables (for What-If scenario 
modelling), and

• Lookup, reference and conditional functions e.g. =-
IF(G18<=$C$3,0,OFFSET(G233,-2,-$C$3,1,1))*(1-$C$4) 
and 

• =SUMIF($B$21:$B$223,$B225,F$21:F$223)

The real analysis is done using Excel modelling which involved the 
use of Data Tables. This feature is useful for carrying out scenario 
modelling where one parameter is allowed to be changed across a 
pre-defined range and the subsequent output variable is tabled 
accordingly

The use of reference functions also allows the model to automatically 
interpret the inputs such as mobilisation period, time, frequency of 
payments etc. to update the overall cash profile.
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Sensitivity

• Sensitivity analysis allows us to examine the effect of 
changing one variable whilst keeping others fixed.

• It is a useful measure of where the Developer or 
Contractor’s efforts should be directed to provide a 
desired optimum

• Simply put, we ask the question under the base case –
If I change variable X by Y%, how much does this 
affect the overall cash position

One aspect of development of the net cash profile is to examine the 
effect of changing the variables that constitute the profile

Sensitivity analysis allows us to tweak each variable and examine its 
effect on the overall finance charge position – while keeping all other 
variables constant. 
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Analysis

The example considered (based on a real project) 
shows the cash profile assuming the base position of:

• Contract value of $8.16million

• Retention of 10%
• Client payment period of 4 weeks
• Valuation period of 4 weeks
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Base Case

Having established what is a base case, using the 
traditional approach, the values for the additional 
variables are given as:

• Mobilisation – 10%, deducted on an equal basis over 
the first three valuations

• Gross Profit markup – 15%

• Cost of capital – 12%

Using a traditional approach, we can establish a base case from 
which the sensitivity analysis can be benchmarked. The values for the 
variables under this base case are:
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Base Case (con’t)

• Labour payment – 2 weeks [30% of cost]

• Material payment – 4 weeks [50% of cost]

• Management – 4 weeks [7.5% of cost]

• Plant & Equipment – 6 weeks [12.5% of cost]

• It should be noted that the model can allow for 

subcontractors and other payments

Using a traditional approach, we can establish a base case from 
which the sensitivity analysis can be benchmarked. The values for the 
variables under this base case are:
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Base Case (con’t)
Summary metrics:
Project cost - $7.10milion
Gross Profit - $1.06million
Contract value – $8.16million
Finance charge – $52,600 [4.9% of GP]

While the finance charge may appear relatively low, in 
real terms it represents an erosion of gross profit.

If managed well, this ‘erosion’ can be optimised through 
management of the input and output variables of the 
contract

Points to note that while low, consider what would happen if the
project were three time this size - $24million – a practical reality in 
today’s environment, the project’s cost of finance would amount to 
over $150,000.
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This series of curves indicate the overall project’s cash movements –
Cash out (using the aggregate curve developed previously), the 
cash in (in the form of Client payments), and the net cash position.

Salient points to note are:

1. The effect of mobilisation in the initial stages give rise to a net 
positive position, but is soon drawn down as a result of two 
features – contract spending and the deduction of the mobilisation 
from the first three payments.

2. The area under the timeline indicates where the Contactor is 
required to seek financing. This area varies as the contract 
progresses

3. The overall picture is that the Contractor is required to self-finance 
a large portion of the contract, even with a mobilisation advance 
and conventional terms of contract.
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Analysis

So the real issue that is addressed is through the 
sensitivity analysis is:

what effect does adjusting the cost of capital (up or 
down) have on this finance charge (to this project) of 
$52,600?

Or

If I change my payment schedule to my material 
suppliers, does it make a significant difference to my 
financing charges?

Using a traditional approach, we can establish a base case from 
which the sensitivity analysis can be benchmarked. The values for the 
variables under this base case are:
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Analysis (con’t)
Or  
When (not if!) the Client pays me later than expected, 

how does this erode my gross profitability as a result of 
increased self-financing?

Or

Any other adjustment to the variables….

Using a traditional approach, we can establish a base case from 
which the sensitivity analysis can be benchmarked. The values for the 
variables under this base case are:
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2.0% 5.32%
4.0% 5.15%
6.0% 5.04%
8.0% 4.99%

10.0% 4.94%
12.0% 4.90%
14.0% 4.86%
16.0% 4.81%
18.0% 4.77%
20.0% 4.72%
22.0% 4.68%
24.0% 4.63%

Mobilisation
2.0% 0.86%
4.0% 1.71%
6.0% 2.54%
8.0% 3.36%

10.0% 4.16%
12.0% 4.94%
14.0% 5.72%
16.0% 6.48%
18.0% 7.23%
20.0% 7.96%
22.0% 8.68%
24.0% 9.40%

Cost of finance

In numerical terms, we can see the effect of changing the mobilisation 
payment to the Contractor and the effect this has on the finance
charge – in other words, if the Contractor is given a mobilisation 
payment of 10%, then all other things being equal, the cost of finance 
will take 6.09% off the GP. Similarly, if the Client is generous and 
grants a mobilisation of 20%, then 5.86% of the GP goes towards 
finance charges.

The Cost of finance as one would expect is positively related to effect 
on GP, so that if the cost of finance is 10%, then 5.12% of your GP 
goes to finance, and if 16% this becomes 7.98%
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Just by means of illustration, we can examine the effect of a 20% 
mobilisation (repaid in the same three installments) on the net cash 
position – We can see that initially the project is cash positive, but 
soon reverts back to a negative cash position – in very much the 
same time as the 10% mobilisation approach.

This adds credence to the numerical data which seems to indicate
that the cash position is not that sensitive to quantum of mobilisation 
payments – especially if the mobilisation is repaid over the initial 
valuations.
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1.0 1.31%
2.0 2.43%
3.0 3.69%
4.0 4.94%
5.0 6.25%
6.0 7.55%
7.0 8.85%
8.0 10.15%
9.0 11.44%

Client Payment Period

1.0 5.95%
2.0 5.66%
3.0 5.34%
4.0 4.94%
5.0 4.39%
6.0 4.42%
7.0 3.76%
8.0 3.78%
9.0 3.81%

Material Payment Period
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The effect of the timing of payments is illustrated here, where the 
sensitivity of the various components shows a marked similarity 
between Materials, Labour and P&E

In contrast to the effect of delayed Client payments which as instinct 
tells us, is the most influential aspect of the TIMING of payments (The 
Material Suppliers and Equipment Rental parties in the audience can 
thank me later for this slide….)
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Results

• What the previous slides indicate is that project finance 
charges (and thus effect on GP) appears to be the 
most sensitive to changes in the cost of financing

• Followed by the value of retention
• Followed by the quantum of mobilisation

Using a traditional approach, we can establish a base case from 
which the sensitivity analysis can be benchmarked. The values for the 
variables under this base case are:
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Results

Assumptions:
• The effect of interest on working capital (for positive 

cash) is ignored

• Proportions of components are assumed fixed for the 
project duration

• Working capital incurs a charge for use as if it were a 
discrete source of financing

• Late payments to suppliers do not incur penalty 
charges

Using a traditional approach, we can establish a base case from 
which the sensitivity analysis can be benchmarked. The values for the 
variables under this base case are:
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Summary
• Difficult to apply a single generic cashflow model to 

construction projects – dependent on a multitude of 
variables

However
• More accurate cashflow modelling for construction 

projects is possible
• An analytical model can be developed that provides for 

integration of project schedules and subsequent cost 
analysis

• Modelling can identify the variables that place the 
Contractor in an optimum position – from the cashflow
perspective

Using a traditional approach, we can establish a base case from 
which the sensitivity analysis can be benchmarked. The values for the 
variables under this base case are:



© Fujitsu Services 2005

Commercial in Confidence 32

32

Summary (con’t)

• Financing charges to construction projects appears to 
be  most sensitive to the cost of financing, followed by 
Client payment period

• We must also consider the other parameters that affect 
the overall financing costs of the typical construction 
project

• Prudent management of the parameters can give 
Contractors a competitive edge

Using a traditional approach, we can establish a base case from 
which the sensitivity analysis can be benchmarked. The values for the 
variables under this base case are:
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Control measures
• Having carried out the analysis on this typical project, 

there are some avenues available to the Contractor to 
manage the effects of the cash-negative position

• Consider front-end loading to supplement the cash  
inflows for the earlier parts of the contract

• Consequent to the front-end loading, consider 
adjustments of the gross margin and apply a higher-
weighted % to activities that take place at the start, e.g. 
long-lead procurement items, earthworks etc.

There are some measures that are totally within the Contractor’s 
control in managing this aspect of cashflow, notwithstanding any
negotiated position that he takes with the Client and his supply chain 
partners
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Control measures (con’t)
• Negotiate for a spread of mobilisation re-payments on 

a pro-rated basis on % complete rather than in fixed 
installments

• Use multiple sources of finance to provide a stepped 
and blended cost of capital that provides an overall 
cheaper source of finance

There are some measures that are totally within the Contractor’s 
control in managing this aspect of cashflow, notwithstanding any
negotiated position that he takes with the Client and his supply chain 
partners
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Finance considerations
The source of financing becomes vital when considered:
In the case of working capital, this needs to be balanced 

against the requirements of other projects as well as 
the business’ operational working capital.

In the case of short-term lending, there may be a 
borrowing ceiling set by lenders

At this stage the Contractor needs to be aware of the corporate 
position with regards to working capital – does he have many other 
projects that also require the infusion of cash along with operational 
WC? If this limit is exceeded, then it may signal the need to tap into 
other sources of finance

OR 

if borrowing, a similar position has to be adopted in terms of 
borrowing capacity from lenders, within a ceiling limit or incur
additional overdraft charges



© Fujitsu Services 2005

Commercial in Confidence 36

36

-$2,500,000

-$2,000,000

-$1,500,000

-$1,000,000

-$500,000

$0

$500,000

$1,000,000

0 5 10 15 20 25 30 35 40 45 50 55 60

1st Source, 
e.g Working 

capital

2nd Source, 
e.g Overdraft

So to demonstrate the use of stepped sources, the net cash profile is 
shown again, but clear demarcation now shows where the first $1m
can be sourced, and then once exhausted, where the second $0.5m 
can be sourced etc. 

Naturally the actual priority of sourcing will depend on the 
Contractor’s overall financial position at the corporate level.
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Next Steps

• Develop analysis with other projects to test the validity 
of this sensitivity model for different project 
configurations

• Review the granularity of the variables
• See if there exists a generic approach to management 

of cashflow variables in terms of first-priority and 
second-priority.
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Last word

To gain that competitive edge….. 
Understand the sources of project financing and 

develop the optimum mix

Using a traditional approach, we can establish a base case from 
which the sensitivity analysis can be benchmarked. The values for the 
variables under this base case are:
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THANK YOU

THANK YOU
QUESTIONS?
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Next Technical Session 

• Title: Lessons Learned – Case Study on the Recovery of a 
Reconstruction Project.

• Presenter: Tim Coughlin, WorleyParsons Trinidad Limited 
• Location: Cascadia Hotel & Conference Center
• Date: Wed May 28th 08 at 6 pm.
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