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Locate the relevant UPV* discount rate in the financial tables (ie 8%). Locate the PV factor on the table above by locating the factor
at the intersection between the relevant escalation (6%) on the ‘X’ axis and relevant year (30) on the ‘Y’ axis. Multiply the factor
by the annual amount to establish the PV of that annual amount.

Answer = €1,000 x 22.75 = �€22,750.

The present value of an annual sum of €1,000 euro escalating at 6% every year for 30 years and discounted at 8% is
€22,750. Alternatively if I invest €22,750 at an interest rate of 8%, I will be able to pay the equivalent of €1,000 escalating at
a rate of 6% every year for 30 years.

4.2.2 Uniform Present Value Modified (UPV*) calculations with Financial Tables

Example Question:
Calculate the PV of a payment of €1,000 yearly for thirty years at a discount rate of 8% and an escalation rate of 6%.
A0 = €1.000, n = 30, d = 8%, e = 6%
PV = A0 x UPV*
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5.0 Using Excel

PV calculations can be written into a formula in an excel cell. Once you have completed the formula you can copy and paste it
as required throughout your spreadsheet.

Example Question: UPV* calculation using excel formulae.
Calculate the PV of a payment of €1,000 yearly for thirty years at a discount rate of 8% and an escalation rate of 6%.

A0 = €1.000, n = 30, d = 8%, e = 6%
PV = A0 x UPV*

Using the same example for UPV* as outlined in 4.2.2, calculate the PV factor in excel. Type the formulae into the relevant cells.

That formula can be copied and pasted as required throughout a life cycle cost analysis in Excel.

The UPV* formula above could be written into an excel cell as follows;

5.1 Present Value Calculations Using Excel

The SPV* formula shown above could be
written into an excel cell as follows;

5.2 SPV* Single Present Value Modified in Excel

5.3 UPV* Uniform Present Value Modified in Excel
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Solution

= 1,000 x 22.75 = 22,750.
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6.0 Example Calculation

Recurring Costs System A System B

Acquisition cost 4450 5000

Annual Maintenance Costs 100 75
at present (today’s) costs

Component Replacement every 4450 5000
10 years at present (today’s) costs

Annual Energy Cost at (today’s) 500 460
present costs

Study Period – Years 20 20

Residual Value at end of study 500 1000
period at present (today’s) costs

Discount Rate 5% 5%

Escalation Rate 3% 3%

6.1 Question

Financial tables and solutions are extracted from Life Cycle Costing (LCC) for Green Building Design, Seminar/Workshop 
Robert P. Charette P.E., CVS, PQS(F) hosted by RICS/DIT May 2010.

A client is considering replacing their boiler. System A is an oil boiler system whereas System B is a gas boiler system. Evaluate
the Life Cycle Cost (PV) of both alternatives over the life of the building considering the following criteria. You may use the Financial
Tables below to calculate UPV and SPV’s.
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6.2 SPV* Financial Tables

Robert P. Charette, May 2005 Rev. 2.

SPV* factor at a discount of 5% and an escalation rate at 3% for 10 years and 20 years respectively.
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6.3 UPV* Financial Tables

Robert P. Charette, May 2005 Rev. 2.

UPV* factor at a discount of 5% and an escalation rate at 3% over 20 years.

Life Cycle Cost Guidance Notes (Single Column)  05/12/2011  09:29  Page 17



Society of Chartered Surveyors Ireland
SCS Guide to Life Cycle Costing

18

6.4 Solutions

Criteria: d = 5%LCC System: Oil Furnace
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6.4 Solutions (continued)
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7.0 Presentation of Life Cycle Cost Estimate

7.1 Methods of Measurement for Life Cycle Costing

There are a number of methodologies and standard method of measurements on WLCC. In the United States there is the NIST
handbook 135 (1995), ‘Life Cycle Costing Manual for the Federal Energy Management Programme’. NIST is the National Institute
of Standards and Technology in the US and the institute produced handbook 135 in 1995, 13 years before a similar standard
methodology from The International Standard Organisation (ISO) outlined below. The NIST handbook outlines in detail the LLC
method defining the criteria used and describing the assumptions and procedures to follow in performing evaluations and gives
some very good examples on to how to carry out LCC calculations. The handbook however does not give a breakdown structure
for preparing LCC like its ISO counterpart. In 2007 Davis Langdon published a report on ‘Life Cycle Costing (LCC) as a Contribution
to Sustainable Construction: a Common Methodology ‘. The report provides an account of a research and development project
to develop a common European methodology for LCC in construction. A research paper from the RICS, ’Life Cycle Costing of
Sustainable Design’ published in February 2009 also considers LCC as an economic evaluation of sustainable construction. The
Office of Government Commerce (OGC) in the UK provides as part of their suite in ‘Achieving Excellence in Construction
Procurement Guides’, a guide for Whole Life Cycle Costing and Cost Management. The guide outlines the principles of whole life
costing and describes a process made up of a framework for cost management and whole life costs. In 2009 the
Department of Finance published Guidance Notes 2.2, Planning and Control of Capital Costs which is one of a number of guidance
notes aimed at facilitating the implementation of the measures in the Capital Works Management Framework (CWMF). As outlined
in section 2.0 above the guidance notes briefly deals with LCC in chapter 3. Although the OGC and the CWMF documents are
guides rather than methodologies the CWMF guidance notes do provide a simple summary page for presenting LCC and sets
out the different stages that LCC should be carried out on publically procured projects in Ireland. However in order to carry out
a detailed LCC or provide backup to the CWMF summary page you must consult with one of the methodologies outlined above
or refer to the International Standard Organisation, BS ISO 15686 - Part 5 or its BSI/BCIS supplement, a ‘Standardized Method
of Life Cycle Costing for Construction Procurement.

7.2 BSI/BCIS ‘Standardized Method of Life Cycle Costing 
for Construction Procurement

International Standards Organisation, BS ISO 15686 is a multi-part series of international standards giving guidance on various
aspects of planning the service life of buildings and constructed assets.  Part 5 of the series provides guidelines, definitions,
principles and informative text on the application of LCC techniques in the context of service-life planning. In 2008 the British
Standards Institute (BSI) and the British Cost Information Service (BCIS) in the UK published a ‘Standardized Method of Life Cycle
Costing for Construction Procurement, A supplement to BS ISO 15686-5:2008 Buildings and constructed assets – Service life
planning – Part 5: Life cycle costing’. The document provides construction cost professionals with a standardised method of
applying LCC, applicable to the Irish/UK construction industry and to the key stages of the procurement process. Importantly the
document provides a cost data structure and a method of measurement for LCC which aligns with the ISO 15685-5. The taskforce
used this methodology and standard format in the production of the suggested LCC template and LCC example. The standard
can be bought online from the RICS bookshop at url;  or from the BCIS website at url; . The BCIS also provide cost information
on building running costs both online and in standard paperback. The figure below represents the cost breakdown structure
applicable to both the ISO document and BSI/BCIS supplement documentation. Further detail and breakdown are included in the
ISO documents and the SCSI LCC template provided. 
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7.3 Life Cycle Cost Template

The SCSI working group on LCC has included on the SCSI website a model WLCC template for your review and use. This template
can be used to aid construction professionals in producing LCCM. The template is designed and formatted per the ISO standard
for LCC 15868-5 and is also produced in consultation with the BSI/BCIS supplement to the standard ‘Standardized Method of
Life Cycle Costing for Construction Procurement’. This is a suggested template and can be changed and manipulated to suit the
building, client requirements and the stage of the project the WLLC analysis is carried out. The template includes examples of
PV formulae required to carry out LCC calculations under a number of coded categories. It is recommended that the PV formulae
and LCC calculations are carried out outside the print area or hidden in the cells in accordance with the examples outlined above.
Additional comments are included in the template to aid in the production of an LCCA in accordance with the ISO standard.

7.4 Life Cycle Cost Example

The SCSI working group has included online for your reference an example LCCA for Colasite Bhride, Secondary School in
Clondalkin. This LCCA is in PDF but was prepared in excel using the template outlined above. This LCCA was carried out with
information provided by Kerrigan Sheanon Newman (KSN) Quantity Surveyors. The LCCA was prepared by KSN and the author
in conjunction with the working group to provide an example of how LCC analysis could be carried out and presented on a school
building. The LCCA example is also included online on the SCSI website.

BSI/BCIS ‘Standardized Method of Life Cycle Costing for Construction Procurement’
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Appendix 1 - Definitions

Acquisition cost - all costs, including capital costs, incurred prior to time zero in acquiring an asset.

Capital cost - initial cost of the asset.

Cost – the total paid for labour, materials, plant and equipment, overheads and profit.

Depreciation - the distribution of the monetary value of an asset over a period of time commonly related to its productive or useful
life.

Discounted cost - the result of discounting a cost to be incurred in the future at a given interest rate

Disposal cost - the costs associated with the disposal of an asset at the end of its life cycle.

Escalation/de-escalation - a sustained and measurable increase/decrease in the price of a specific commodity

Hard facilities management cost - the cost of necessary replacement, redecoration, repair and
corrective, responsive and preventative maintenance necessary for the continued specified functional performance of the asset.

Net present value - the total present day worth of a future cash flow discounted at a given interest-rate

Nominal cost - the estimated future amount to be paid, including the estimated changes in price due to inflation, deflation,
technological advances, etc.

Present value - the present day worth of a future cost discounted at a given interest-rate. It can be considered to be the amount
to be invested in a bank today at a given interest rate to accrue a required amount at a given point in the future

Present cost (current costs) – the initial present day cost of an asset

Real opportunity cost of capital – the interest rate reflecting the earnings possible from an activity other than that being studied.

Residual value - the value assigned to an asset at the end of the period of analysis

Terminal value - the scrap value of a component or asset at the point of its replacement. 

Treasury Discount Rate – the rate specified as the discount rate by the Government Treasury to be used as the discount rate in
public sector life cycle cost calculations.

Nominal interest rate – the actual interest rate applied not adjusted for inflation. Note Fisher equation (real interest rate = nominal
interest rate – inflation).

Real interest rate – the rate adjusted for inflation.

Period of analysis/period of study – the length of time over which the life cycle cost assessment is analysed.

Physical life of a component – the time at which a component fails to meet the performance criteria required of it and has to be
removed and replaced.

Time zero (Year 0) – the point in time from which the study period commences. All relevant costs accrued prior to time zero are
deemed to be capital costs.
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