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Quick Overview ({3 rics

s Introduction

= Part 1 - Basic Awareness
= What is WLC/LCC?
= Why LCC is important?
n Definitions, process, scoping and Standards
s LCC Process
s What does an LCC involve?

= Part 2 - Practical Application
s RICS Black Book guidance
s Sustainability and BREEAM
s Links to BIM



Introduction ({9 riCS
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PART 1 -Life Cycle Costing Basic Awareness (W rics

s What is Whole Life Costing / Lifecycle Costing?
= Why Bother? Why it matters

s BS/ISO 15686-5 and UK Standardised Method - including definitions, distinction
between LCC and WLC, process and scoping

s The LCC Process — what information is required, the timescale etc.
= What does LCC involve?

s Worked Examples



What is Life Cycle Costing (LCC)? (Y rics

In summary LCC details....

s What work that needs to be done to the building or constructed asset in the
future?

= When the work is to be done & at what frequency?
= How much will it cost?

s How the LCC be expressed?

= Generally in today’s values...



What is LCC for? (3 rRiCS

To set budgets for business cases

To compare options

To judge whether an investment is affordable over the long term
To identify high cost items to focus on

To comply with client requirements...

vV v v v v



What does LCC involve? (3 ricS

Annual Running Costs

600000
Life Cycle Replacement
500000 Maintenance (PPM & Reactive
Rates
400000
Insurance
Catering
1 300000 )
Grounds Maintenance
200000 Security & caretaking
Cleaning
100000 Energy & Utilities Management
- Fstates & Property Managemenf
0}
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Year




LCC Option Comparisons

21,000,000

20,000,000
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Cumulative Life Cycle Costs over a 25-year period
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(3 ricS

Base Case

Review 1 (natural ventilation)

Review 2 (efficient lighting and
controls, natural ventilation)

Review 3 (biofuel boiler and PV
panels, efficient lighting and
controls, natural ventilation)



Why LCC is important? (\ i

The Iceberg!

ACQUISITION COST

TRAINING

COST MAINTENANCE AND

SERVICING COST

REPLACEMENT AND

SECURITY/CLEANING
REFURBISHMENT COST

COST

IT/COMPUTER



Why LCC is important? (2) (3 rRiCS

1:5:200

1= Construction Cost
5= Maintenance and Building Operating Costs
200 = Business Operating Costs (including staff costs)

*source: The Royal Academy of Engineering (based on office building — but
BEWARE....)



Why LCC is important (3) - the clients view (Y rics

» Clients want:
» To deliver energy cost reductions for customers
» To assess and (im)prove durability/specification choices
» To help produce (and reduce) FM and operational budgets for their buildings
» To measure whole life carbon and environmental cost impacts
» To meet funding criteria and gain access to funding



Why LCC is Important (4) " @
- Cost v Environment? (f@ RICS

» World Green Building Council Report 2013 says:

Building green doesn’t necessarily cost more.

Green buildings are easier to let, purchasers will pay more (and expect a discount
for non-sustainable buildings).

Green buildings save money through reduced energy and water use, lower long
term operations and maintenance costs.

Energy savings normally exceed any premium on design and construction, with
reasonably short payback periods.

Good indoor environment can improve worker productivity and occupant health and
well-being, giving bottom line business benefits.

Sustainability risk factors can affect rental income, asset value and return on
investment, increasing risk of obsolescence.

Reduced maintenance requirements provide less disruption to normal operation.



LCC Standards & Definitions

(3 ricS



WLC Definition (BS/ISO 15686-5) (W rics

v

v

Whole Life Costing (WLC) is defined in BS/ ISO 15686 Part 5 as:

"economic assessment considering all agreed projected significant and relevant cost
flows over a period of analysis expressed in monetary value.

The projected costs are those needed to achieve defined levels of performance,
including reliability, safety and availability”.

WLC includes all costs and incomes (including land costs for example)



LCC Definition (BS/ISO 15686-5) (@ rics

» Life Cycle Costing is....'Methodology for systematic economic
evaluation of the life cycle costs over a period of analysis, as
defined in the agreed scoping’.

» Life Cycle Costs are..... “cost of an asset or its parts throughout
its life cycle, while fulfilling the performance requirements”.

» LCC is about the costs (only) associated with a building or
constructed assets.



LCA Definition (ISO 14040) ({9 riCS

» Life Cycle Assessment (LCA) is a systematic set of procedures for compiling and
examining the inputs and outputs of materials and energy and the associated
environmental impacts directly attributable to the functioning of a product or service

system throughout its life-cycle.

» LCA is about environmental assessment, not about cost assessment — so not dealt with
further today....



What is the difference between WLC and LCC?

Whole Life Cost
{WLC)

(3 rRiCS

Non Life Cycle Cost .
Construction Costs (Lcc) Income Externalities
Construction Maintenance Operation Occupancy End of Life




LCC - BS/ISO 15686-5 — 2008 and now 2017

ISO 15686 Part 5 covers life cycle costing;

>
>

Principles of life cycle costing
Definitions, terminology and guidance on
the use of information and data sources
Forms of LCC calculations and the
methods of economic evaluation (with
informative examples)

Setting the scope for LCC studies and
how to deal with risks and uncertainty
How LCC forms part of the whole life
costing investment option appraisal
process.

It links to other aspects of guidance in the
rest of the ISO 15686 Series, such as data
requirements (Pt 4) and reference service
lives (Pts 1 and 8), - in order to help
improve ‘value for money through
sustainable procurement’.

BS I1SO 15686-5:2008

Bui assets — Service life planning —

BS ISO 15686-5:2017

Buildings and constructed assets
— Service life planning

Part 5: Life-cycle costing

bsi.

(3 ricS




Risks and uncertainty

Information and data assumptions
Terms, definitions and abbreviations
ANNEXES

A Menu of LCC and WLC (In/out of scope)
B BCIS SFCA elemental cost breakdown
C Cost mapping to BCIS and ITOC
structures

D Informative worked examples

E Example LCC risk log

F Forms for LCC analysis and
benchmarking

G Sources of information

1 Introduction

2 Guiding principles

3 Life cycle cost data structure
4 Applications

5 Metrics

6

7

8

UK Standardised Method for LCC in Construction 2008 () rics

Standardized Method of Life Cycle
Costing for Gonstruction Procurement

A supplement to ISO 15686-5 Buildings & constructed assets
- Service life planning — Part 5: Life cycle costing

)
&

<
€ CosTing h CO



BS 8544 LCC In Use: 2013

LCC for the In-use phases — Asset Register or
Condition Surveys

It provides a consistent basis for maintenance
cost planning and comparison.

Allows clients to target precisely what is being
spent and where and when

Informs option appraisals (e.g. during
budgeting and funding scenarios of projects
and cost in use)

Gives a basis for transparent / fair
procurement and avoiding adversarial
contracting

Provides rules for interoperable data for
effective CAFM solutions and the BIM data
drops

BSI Standards Publication

Guide for life cycle costing of
maintenance during the in use
phases of buildings

L3
bSl- .making excellence a habit”




RICS NRM 3 Costing Maintenance

Order of cost estimating and planning for
building maintenance costs
Provides consistent rules for quantification &
measurement of maintenance works to
produce LCC estimates throughout the
building’s life cycle
Structured format facilitates meaningful
comparison and more robust LCC data
analysis
Advises clients on the likely LCC cash flow
requirements for:
« annual budgeting & initial sinking funds
« forward maintenance work
programmes
» Linking with BIM

RICS new rules
of measurement

Order of estimating and

cost planning for building
maintenance works




RICS NRM 3 - CROME

Whole life cost

(WLC)
Non -Construction Life cycle cost Income Externalities

costs (LCco)

C R (@) M E
Renewal Operation Maintain End of life
costs costs costs costs
i
Environmental Costs OCCC:Z‘;"S”CV Environmental Costs

(i3 rICS




RICS Black Book on LCC 2016 (Y rics

(3 rics

RICS professional guidance, UK
Life cycle costing
1st edition, April 2016

rics.org/guidance



THE LCC PROCESS
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RICS NRM 3 - Digital Plan of Work (\3 rics

Capital Revenue
expenditure expenditure
Construction End of life
Project lifecycle cost costs Maintenance ifocvele cost in uss

Renewal Operation

1 o 3 4 7

=

Strategic Concept Detailed Developed - . In use
design design design ]

Order of Formal Detailed Annualised
lifecycle maintain & maintain &
costing costing = renewal renewal
estimate plans et cost plans cost plans
[at stages Sk o s off capital off asset
2 & 3] s ey expenditure registers
cost plan

NAM 3 soft-copy templates and

NRM 3 soft-copy templates and
worked examples

worked examples




RICS NRM 3 LCC Process (3 riCS

The RICS NRM 3 - provides a structured basis for measuring and
quantifying the annualised maintenance and life cycle renewal works for
buildings — which are carried out during the construction procurement and
throughout the in use phases of the constructed assets, or built environment
or facility.

1. Order of cost estimates - high-level budget cost estimates based on GIFA
£/ m2

2. Elemental cost plans - budget cost estimates based on elemental £/m2
Formal cost plans 1 to 3 during construction phase - generated from a
capital cost plan

a. Formal cost plans 4 - post construction phase - generated from a capital
cost plan and/or an asset maintenance register and condition / lifing surveys
Cost reporting and analysis
Cost benchmarks (by floor area, functional & elemental methods)



The Process - Scoping LCC

ANNEX A

Menu of life cycle costs and whole life cycle costs

LIFE CYCLE COSTS / ] INCLUDE/EXCLUDE\ | COMMENT
1 Gonstruction costs /
1.1 Construction works costs (see Annex A2 SFCA) /
1.2 Other construction related costs i
1.3 Client definable costs / \
2 Mainterance costs i \
241 Wajor replacement costs | \
2.2 Subsequent refurbishment and adaptation costs i |
2.3 Redecorations [ |
24 Minor replacement, repalrs and maintenance costs | |
2.5 Unscheduled replacement, repairs and maintenance costs
2.8 Grounds maintenance
2.7 Client definable costs
3 Operation costs
3.1 Cleaning costs
3.1.1 Windows and extemal surfaces
3.1.2 Intemal cleaning
3.1.3 | Specialist cleaning | |
31.4 | External works cleaning | |
3.2 Ultilities costs | |
321 | Fuel | |
3.2.2 | Waterand drainage \ i
3.3 Adrministretive costs \ |
3.31 | Property management \ /
3.3.2 | Staff engaged in servicing the building \
333 | Waste management/disposal \ /]
3.4 Owverheads costs \ /
3.5 Tawes (If applicable) /
38 GClient definable costs /
4 Occupancy costs \ /
44 Intemal moves [churn)
4.2 Reception and customer hosting

6\ RICS




The Process - Scoping LCC (2)

Maintenance costs

Major replacement costs

Subsequent refurbishment and adaptation costs

Redecorations

Minor replacement, repairs and maintenance costs

Unscheduled replacement, repairs and maintenance

Grounds maintenance

NREEERE
N| o of Bf w2

Client definable costs

Operation Costs

Cleaning costs

Windows and external surfaces

3.1.

Internal cleaning

3.1

Specialist cleaning

ENESIIN] N

3.1

External works cleaning

Utilities costs

3.2

Fuel

=

3.2

Water and drainage

Administrative costs

3.3.1

Property management

3.3.2

Staff engaged in servicing the building

3.3.3

Waste management/disposal

Overheads costs

Taxes (if applicable)

Client definable costs

(3 ricS




LCC Worked Examples

(3 ricS



Whole Building Budget level LCC

Table D.7  Budget fife cvole cost plan at stage 7
GIFA 16865 m= (a)
Period of analysis 30 yrs =)
1.0 Construction costs £/m? £
1.1 Building 1250 (&) 2,081,250 (<)
Fees 12.5% ® (c) 260,156
Total 2,341,406 | ()
2.0 Maintenance costs 2/mafyr
2.1 and 2.4 Major and minor replacement,
repairs and maintenance
2.1aand 2.4a Fabric maintenance 9.40 ® (&) = (b) 469,530
2.1b and 2.4b Services maintenance 13.10 * (&) % (b) 654,345
2.3 Redecorations 3.65 = (&) = (b) 182,318
Total |  2e.15 | 1,306,193 |(e)
3.0 Operation costs
3.1 Cleaning 15.40 ®(a) % (b) TB9,230
3.2 Litilities 8.42 ® (&) x (b) 420,579
3.3 Admin 18.36 ® (&) x (b) 917,082
Total | 42.18 | 2,106,891  (f)
Total Life Cycle Cost (cd) + (&) + () 5,754,490 e ]]
Total LCC £/m3/yr () = @& = ) 115.21

ow

(9 riCS




Component level LCC analysis ({3 rics

Option Reference Option 1 ption 2
Period of Analysis 60 years 60 years
Discount Rate 3.0% 3.0%
Description External Aluminium Door and Frame External Hardwood Timber Door and Frame
Construction Costs
|Capital Cost | [ £1,420] [ £1,015
Adjusted
Adjustment to Quantity Adjusted Replacement Maintenance Cost Adjustment to Quantity Maintenance Replacement Maintenance Cost
Maintenance Costs Capital Cost  Capital Cost % Replacement % Maintenance Cost  Cycle (Years) Present Value Present Value Capital Cost Capital Cost % REEWN ] Cost cycle (Years)  Present Value Present Value
Option 1
Replace Frame and Door £1,420] 110% 100% £1,562] 40 0.3065568 £479
Replace Ironmongery £150) 105% 100% £158] 20 0.5536758 £87]
40 0.3065568 £48
60 0.1697331 £27)
Replace Seal £20 105% 100% £21 20 0.5536758 £12)
40 0.3065568 £6)
60 0.1697331 £4
Option 2
Replace Frame and Door £1,015] 110% 100% £1,117] 40 0.3065568] £342)
Painting to Doors £30 100% 100% £30 5 £156}
Painting to Door-frames £20 100% 100% £20 5 £104|
Replace Ironmongery £150) 105% 100% £158] 20 0.5536758] £87)
40 0.3065568] £48)
60 0.1697331] £27]
Replace Seal £20 105% 100% £21 20 0.5536758| £12)
40 0.3065568] £6)
Total Maintenance Cost
Operation Costs
Operation Cost (total £ for
period of analysis) £1,245) £1,993

Total Life Cycle Cost NPV £3,328 £3,784




Life Cycle Costs are Future costs

The time value of money £1 now or next year?
How do we represent this?
The discount rate represents the “opportunity cost”

vV v v Vv

Green Book) - currently 3.5% up to 30 years.

({9 rRiCS

For the public sector, there are rules about the discount rate to apply (HM Treasury

» For the private sector, the opportunity cost is the cost of borrowing the money, or

internally funding the investment.
» The higher the discount rate, the lower future costs are in present day terms



LCC is typically measured in NPV (Net Present Value) (JRICS

» The NPV is the sum of all the future cash flows, discounted to the present day
OR

» The amount to be invested to pay for all future costs at a given interest rate and
time horizon.

» It allows you to compare options with different cash flows over different time periods

» For education projects, it is a requirement to report the NPV of the life cycle
replacement costs only (not the whole LCC or WLC).



How to calculate NPV (9 rRiCS

» Note that if inputs to the equation change, the answer may (hence sensitivity
analysis)

» NPV is the sum of all the PV’s
PV = Future Cost in year N

(1+ discount %)N

(where N is number of years between base date and year of occurrence)



How to calculate NPV (2) (9 rRicS

» Identify a future costs in today’ s money

» Identify when it will be spent

» Discount the future cost by the agreed discount rate
For example:

£100 inyear 5 @ 3% = £86.26

------------- = £100 x 0.862608784
(1+0.352



NPV Component level LCC analysis

(3 ricS

Option Reference Option 1

Period of Analysis (years)

Discount Rate for NPV

Description

Biomass Boilers

Capital Cost

Construction Costs
§

£40,000]

Maintenance Costs

Capital Cost

Adjustment to
capital cost %

Capital Cost
Replacement %

Adjusted

Maintenance Cost

Year of
Replacement

Present Value of

£1

Maintenance Cost
Present Value

Option 1

Replace boiler £40,000 115% 35% £16,100 20 0.3584859 £5,772

Replace burners £40,000 135% 12% £6,480 12 0.5403601 £3,502
£40,000 135% 12% £6,480 24 0.2919890 £1,892

Replace wood chip conveyor £40,000 135% 5% £2,700 12 0.5403601 £1,459
£40,000 135% 5% £2,700 24 0.2919890 £788

Option 2

Replace boiler shell

Replace burners

Total Maintenance Cost NPV

Operation Costs

Initial Unit Rate

Uplift for
Management etc

Area/ Units

Total Cost per

Event

Frequency per
annum

Present Value of

£1

£13,413

Annual Opex Cost
Present Value

Option 1

Annual Maintenance Contract £2,500 1 £2,625 1 1.0000000 £2,625
Fuel cost / woodchips £1.32 750 £1,040 1 1.0000000 £1,040
Cleaning fouled burners etc £250 1 £263 3 1.0000000 £788
Other £0 100 £0 1 1.0000000 £0

Total Opex Cost p.a

Option 2

Annual Maintenance Contract

Fuel cost / gas

Cleaning fouled burners etc

Other
Total Opex Cost p.a
Total Opex Cost NPV

Total WLC (Capex + Maintenance + Opex) NPV £114,537



Sensitivity Analysis - e.g electricity costs (P rics

Lighting Options

=== |nstall Lighting Dimming
Controls

3,000,000

- Base Case Lighting

2,500,000 . . L
- Base Case Lighting Electricity

costs double

2,000,000 === |_ighting Dimming Controls

Electricity Costs Double

1,500,000

1,000,000

500,000




Recap of Part 1 (3 riCS

» WLC / LCC is not very complicated in terms of concept - what needs doing, when,
how much will it cost?

» Its important because clients are committing to much more than the capital costs
» There are standards which lay out the rules in detail - including scoping

» There are two main types of costs - recurring (hard and soft FM) and occasional
(major replacements)

» Allow time and provide the necessary information — LCC follows capital cost
estimating in level of detail



PART 2 - LCC Practical Application

(3 ricS



Part 2 - Overview of Practical Application (‘\ RICS

» RICS Black Book on LCC
» (Knowing / Doing / Advising levels)
» Practical application — briefing, analysis, calculations, models
» Practical application — reporting on energy, sustainability, risk
» Practical application — brief overview of BREEAM requirements for LCC
» LCC and BIM — different stages of DPOW and brief link to COBIE



RICS Black Book on LCC (9 rICS

RICS guidance note

(3 rRiCS

RICS professional guidance, UK

Life cycle costing
1st edition, April 2016

rics.org/guidance



RICS LCC Black Book - Level 1 - Knowing (9 ricS

1 General principles (Level 1 - Knowing) ............
1.7 OO e aaas
1.2 Gemaral principles e
1.3 LEC standards and definitons ..

1.4 LCC in development and deson of
consrucon PropectsS e ieeaeaas

1.5 The essentials of life cycle costing ...
1.5.1 Lewel of LOC estimates ...

1.58.2 Realevamt costs and oost data
C L B ]

153 LOC period of anahysis i
1.5.4 Base dabl ... iisassasssa s s
1.5.5 Real and nominal costs ...
1.5.6 Discounting, inflation and the tme value
of money = introduction of et present
value (NP and annual edgunsalert value
B N i
1.5.7 Doimg the calculathorns ..
1.6 LEC inks with other aspacts of sustainability
1.7 Sources of data for LG .. 1
1.8 Daedrverabilas — the LOC report — essential
C e e i S 1



Base Date and other key dates (Y rRICS

Figure 2: Representation of key LCC dates

Date of commencement

of anatyses Gase dute Ena of stuay
I l Perod of analysms e g 30 years I
=
During this analysés persod, alt
> costs are discounted 10 thew
During this period all costs present value at the base date
P  are treated as capital costs
To this point all costs accrued to the base date
Bre sunk and not
inciuded n LCC



Real and Nominal Costs (@ RICS

Real Costs — at today’s cost, excluding inflation
OR
Nominal Costs — at future costs, including inflation

RECOMMENDATION IS....

» Use real costs

Do not mix real and nominal

Discount rate will depend on real or nominal

Use sensitivity analysis to examine differential inflation
See section 1.5.5. of Black Book



Other Aspects — Sustainability and Data Sources. C‘\ RICS

» Sustainability — will cover BREEAM assessment later. Also note the CEN T'C350 series of
standards on integrated sustainability assessment (BS/EN 15643-4 is the methodology and
BS/EN 16627 is the calculation rules). They are based on the ISO rules but there are some
specific pitfalls to be aware of if you are asked to report to these standards....

» Data sources
» In house data (essential but rarely in easily used forms)
» Published historical data (e.g. RICS Running Costs Online, CIBSE Guide M)
» Modelling data (normally for experts)

» Manufacturers etc. data (take with a pinch of salt & adjust for project conditions!)



RICS LCC Black Book - Level 2 - Doing

2 Practical application (Level 2 = Daing) .............
o gt T e

Taking the briaf for the study ..
anakyss and calculasns — Kay vanables ...

2.1
2.2
2.3
2.4

2.5

2.8

2.7

2.8
2.9

anatysis and calculatons — deahng with
termmural and resdual values and othar

gt

Calculatons — designing an approphate LOC

Analysis and calculatons — POSt-OOCUDancy -

including BS 8544 and MBRM3 .

anakysis and calculabons — sustainabalty and

energy efficiency assessment ...
Calculatons - sensitvity analysis and rsk .

Validating and interprating the results from an

[ ol T T =

(Y riCS




Defining the Brief (3 riCS

» What’s the problem to be solved, what’s it for?
» To predict cash flows (e.qg. for budget)
» To appraise options (i.e. a comparison)

» To review tenders (rules should be provided transparently)

» What information does the client need to make the decision?
» For example, is sensitivity analysis necessary
» How far has design developed (LCC follows level of capital cost availability)

» For existing buildings is there enough data to assess the condition etc. or are surveys
required first?



Key Variables

» What is the LCC scope?
» Construction, Renewal, Operation, Maintenance, End of Life (CROME)
» Period of Analysis — 25, 60, 120 years

» Define scope & state assumptions

» What can vary?
» Capital, maintenance & operational cost rates
» Reference service lives
» Percentages of replacement

» Define level of sensitivity

({9 rRiCS




Terminal and residual values (9 RICS

» Terminal or Scrap value — of something which fails within the period of analysis — this
represents a minor (positive) cash flow and is included in the calculation of NPV

» Residual values — of something that has not yet failed at the end of the period of analysis — are
only relevant to option appraisals (i.e. one option has a residual value, the other might not). If the
value is the same for all options it can be ignored. Otherwise typically assume straight line
depreciation.

» Note — if the building is at the end of its life no residual value (may be costs associated with end
of life).

» Sale value (major revenue) falls outside LCC and in WLC or investment appraisal — outside
today’s topic...



RICS LCC Black Book - Level 3 - Doing/Advising

3 Practical considerations (Level 3 - Doing)

b MR I T T [ :
3.2 GG modeals for diferent project desalopmment
o TN = S :
3.2.1 Swratenic outine case (Stage 1 of
Cricgtal Plan of Work) e :
3.2.2 Outline businass casa (Stage 2 of
Drigital Plan of Wiork) :
3.2.3 Design devsloprment (Stages 310 5 of
Drigital Plan of Wiork) :
3.2.4 Fnal busness case [Stage 6 of Digital
Plan of Workd e :
3.2.5 Post-occupancy (Stage 7 of Digtal Plan
e :
3.3 Mestng client reduimermants o wendering ... :
3.4 Whole ife vabue s :
3.5 Alermativie Deojects/ Drogrammime SsSassrmerit
3.6 Modal imputs and data assessmant inchuding
use of ‘propeatary” modEles e :
A7 Benchmarking ..o eaas :
3.8 Reporting and record keaping - inciudng bried

T L L :

(Y riCS




Level of analysis and project stage ({9 riCS

Figure 3: Level of study and stages of the project

My LOC auten Totey v dmee Oute ot - Cane 2ate yoow
\.--’—.-““.— Onwrvg Pon puwend ol « cals are weate-] e Onrvng T parcad il (oafe are B comtamd Vo P
Wt et o \LCC T EpEta coale B Sl An T hase Ste yew PTIRet st o e Dane Aate pewr
N e se . eve A eme e eee L L Pt e ey vt
A—‘—,—- P | e —— LEC mmarywin purnd  Bntive et AP gt s ot vy
ety 1 .—‘-.’O *—‘..“ - Iy D i
Bane Bete yow




Sustainability and LCC (9 riCS

ENVIRONMENTAL BENEFITS

Bullding Form
Oriontation

Services, Metering,
Rainwater

Active elements, wind turbines,
solar thermal, photovoltaic, GSHP & CCHP

FAITHFUL
cCOsSTTO MPLEMENT "souLo

—



BREEAM 2014 Reporting — MAN 02 LCC 6\ RICS

Two credits - Elemental life cycle cost (LCC)
1. An outline, entire asset elemental life cycle cost (LCC) plan has been carried
out at Process Stage 2 (equivalent to Concept Design - RIBA Stage 2)in line
with 'Standardised method of life cycle costing for construction procurement

PD 156865:20081
2. The elemental LCC plan:
a. Provides an indication of future replacement costs over a period of
analysis as required by the client (e.g. 20, 30, 50 or 60 years);
b. Includes service life, maintenance and operation cost estimates.
3. Demonstrate, using appropriate examples provided by the design team, how
the elemental LCC plan has been used to influence building and systems
design/specification to minimise life cycle costs and maximise critical value.

One credit - Component level LCC option appraisal
4. A component level LCC option appraisal has been developed by the end of
Process Stage 4 (equivalent to Technical Design — RIBA Stage 4) in line with
PD 1568652008 and includes the following component types (where present):

. Envelope, e g. cladding, windows, and/or roofing

. Services, e.g. heat source cooling source, and/or confrols

. Finishes, e g. walls, floors and/or ceilings

. External spaces, e g. altemative hard landscaping, boundary

protection.

5. Demonstrate, using appropriate examples provided by the design team, how
the component level LCC cyde appraisal has been used to influence building
and systems design/specification to minimise life cycle costs and maximise
critical value.

[=N g =0 ]

One credit - Capital cost reporting
6. Report the capital cost for the building in pounds per square metre (£k/m? ), via
the BREEAM Assessment Scoring and Reporting tool, Assessment Issue
Scoring tab, Management section.



BREEAM Reporting for MAN 02 — LCC Analysis (Y rics

» LCC model and reports can provide the elemental LCC plan at the level of detail required for first
two credits. In order to illustrate the impact of changing design options GIFA level analysis and
rates can be used for these credits.

» Calculation alone can'’t provide the text required for item 3 — needs collaboration.

» Case study will show how model can be used at elemental level of specification to illustrate the
requirements for item 4. Again the text for 5 needs collaboration.

» Capital Costs — item 6 - are reported via the BREEAM assessor’s portal.



BIM, COBIE and LCC.... (9 riCS

» BS 8544 (on LCC of maintenance) includes mapping of LCC guidance and cost data structure to
COBIE requirements.

» Case studies are ongoing with MQOJ, various universities and local government on how to
undertake LCC on existing buildings and exchange data via COBIE.

» There are BIG gains to be made in application of BIM to existing buildings.....



Section 8 aligns COBIE with NRM 3 ..
(i3 rICS
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Asset Element Systems, Components - linked to SFG20 (@ RICS

and CIBSE Guide M

SFG 20 and Lifing Applicable Asset Types

Bl




Asset Element Systems, Components

Features /Objects/Classes

r Asset Features /Objects

Asset Classes
(customisable)

(customisable)
I N )
Frame
Floors

Roof

Stairs and ramps

External Walls,

Windows & external doors
Internal walls

Internal doors

Walls
Floors
Ceilings

Fixed Furniture and Fittings

Sanitary Services
Catering Equipment

Water Installations

Heating Installations

Air Conditioning and Cooling
Installations

Ventilation Ir ions

Power Installations

Lighting Installations

Fuel Installations

Lift Installations

Earthing and Lightning Protection
Installations

Communications, Security and
Control Installations

Alarm Installations

Roads and pavements
Soft landscaping
Fencing and walls
External Drainage
External services

Alarms and protection systems
Air conditioning

Building Management Systems
Boiler plant

Catering equipment
Electrical Installations
Environmental systems
Fixed Furniture and Fittings
Fuel systems

Fire management

Heating systems

Life Safety Systems
Lightning protection

Lifts and travelators
Sanitary Applicances
Security and control systems
Water Installations
Ventilation Installations
Utilties

Roads and pavements

Site Drainage

Grounds maintenance
Streetlighting

\Street lighting /




Summary of LCC (@ rics

= Part 1 - Basic Awareness
= What is WLC/LCC?
= Why LCC is important
m Definitions, process, scoping and Standards
s LCC Process
s What does an LCC involve?

= Part 2 - Practical Application
s RICS Black Book guidance
s Sustainability and BREEAM
s Links to BIM



Summary of LCC in Practice (9 rRicS

s LCC Guidance has moved on over the last few years

= LCC is becoming more mainstream - not just confined to very specific
procurement routes such as PFI & PPP

s LCC is already achievable in the context of BIM Level 2 and possibly also
level 3 as it extends to handover and existing buildings e.g. RICS Black
Book and BS8544

s There is increasing interest in LCC as one indicator of sustainability e.qg.
BREEAM Man02 LCC & HQM LCC credits

m Practitioners will increasingly be expected to understand the basics & not
just pass onto a LCC specialist for all LCC Analyses.



Our values are the essence of our company’s identity.
They represent how we act, speak and behave together,
and how we engage with our clients and stakeholders.
We put safety at the heart of
MF\EW everything we do, to safeguard h k
people, assets and the environment. T an y O u |
We do the right thing,
me no matter what, and are
accountable for our actions. A
We work together and embrace y .
COLLABORATION s Questions?

to deliver amazing results for all.

We redefine engineering

and differently.

.)) FAITHFLIHE:"JLD
SNC+LAVALIN Member of the SNC-Lavalin Group
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Worked Example — Using IES
IMPACT modelling for LCC

* The following slides show a school project and show
how use of a proprietary tool (in this case IES
IMPACT) can allow library data to be used and re-
used.

* They also illustrate the use of the tool to meet level
2 BIM requirements.



Geometry imported from DWG or
IFC
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Project LCC settings — TPI, location,
discount rate, period of analysis
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Model high level measures
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Use of element codes to get specific

model measures
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Capital cost plan
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LCC cost plan
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Example of LCC plan NPV p.a.

Present values by year
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Example of LCC plan graphics
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