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Skanska Infrastructure Development develops, invests in and
operates privately financed infrastructure projects such as hospitals,
schools and roads.

M25 Motorway Barts and the Royal London Hospital Brislington Enterprise College, Bristol

Skanska
Infrastructure
Development

Clic
k t

o buy N
OW!

PDF-XChange

w
ww.docu-track.com Clic

k t
o buy N

OW!
PDF-XChange

w
ww.docu-track.com

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


Whole Life Cost in Practice

Drivers for WLC

BS ISO 15686 Standardised Method

Application of WLC in Practice

Levels of Design Decisions
Strategic / System / Component

Whole Life Cycle Cost Model

Examples
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Drivers for Whole Life Cost Optioneering

Value for Money

Sustainability

Economic Benefit

Social Benefit

Environmental Benefit

Client Requirement
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£ Cost

Quality / Durability

Capital
Cost

Replacement &
Maintenance Costs

Whole Life Cost

Optimal
WLC

Optimal Whole Life Cost = Value for Money
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Image courtesy of F+G

SUSTAINABILITY
Optimising the building form and orientation can result in real sustainable environmental

and social benefits without the need for major additional capital costs and in addition
positively impact operational costs.
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Skanska’s Green Initiative

Vision Goal
We are determined to become
the leading green project
development and construction
company

To develop economically
attractive green solutions for
our customers
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Client Requirements

Karolinska Hospital, Sweden

Extract from Project Goals

‘As the basis of all systems and material choices a life-
time cycle costs calculation (LCC) shall be produced. It is
important to be able to make the best long-term choices
when it comes to energy utilisation and resource
consumption’
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BS ISO 15686-5 Part 5 Life cycle costing
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SMLCC - Objectives

Definitions

Standard Data Set

Standardised method of application

Like with Like Comparison

Process mapping

Simplification and demystification

Industry accepted methodology
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Whole Life Cost in Practice

Generate Ideas for optioneering studies
Team Approach - Architects, Engineers, Designers, Cost Planners, Facilities Managers, Client, Energy
Specialists, Procurement, Sustainability Experts, Logistics, Planners etc.

Workshop to prioritise

Define option specifications and evaluation criteria

Scoring Matrix

Life Cycle Cost Modelling

Workshop to review, agree, document
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Design  Decisions

Rationale behind decision
likely to be based on
optimum whole life cost.

Manufacturer and Specific Product

Which paint

Which carpet

Which lino

Product /

Component

Level

Rationale behind decision
likely to be a combination of
factors including: optimum
whole life cost, programme,
sustainability, buildability,
Client requirement.

Frame: steel or reinforced concrete

Façade: brick, cladding, etc

Roof: flat, pitched, green etc.

Internal Walls: block, plaster-board, etc

Floor finish: carpet, lino, tiles, etc

Paint: vinyl, matt, etc

Windows: double / triple glazed,

Elemental /

System

Level

Rationale behind decision
will be a combination of
factors including: optimum
whole life cost, programme,
sustainability, planning
requirement, design flair.

Building layout, Building shape,

Orientation, No. of storeys

Storey height

Energy source solution

Ventilation strategy

Strategic

Level

ApproachExamplesCategory
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Evaluation Criteria
Life Cycle Cost
Client Requirement
Planning Requirement
Programme Implications
Buildability
Logistics
Sustainability
Environmental Impact – LCA
FM Operational Impact
Evidence Based Design Effects
Aesthetics
Clinical Requirements
Infection Control Issues
Etc.
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EASTEAST
(dim)(dim)

EBD STUDY: Natural light and pain
by Walch, Rabin et al., 2005, Slide Courtesy of Professor Roger Ulrich

Patients:
89 adults undergoing
elective cervical and
lumbar spinal surgery
Findings:
Patients with higher
levels of sunlight were
less stressed, reported
less pain, took 22%
less pain medication,
and had 21% less pain
medication costs
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Whole Life Cost Modelling

Simple Example:
Product / Component Studies Vinyl Flooring or Carpet
Limited scope of variables
Costs of Procurement, Installation, Cleaning, Maintenance, Replacement.

Indexation
Discount Rate
Net Present Value
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Whole Life Cost Optioneering Example

Comparison of Whole Life Cost of a naturally ventilated
solution for single ward rooms with a cooled alternative.

The naturally ventilated solution required external solar
protection and a number of alternatives were evaluated

UK PFI Hospital – Natural Ventilation v Cooling
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PFI Hospital – Natural Ventilation v Cooling

Cost Estimates:
Capital Costs

Facilities Management Costs

Energy

Life Cycle Replacement Costs

Solar Control Performance:

Option Selection:
Fifteen Options initially identified

Short list six based on evaluation criteria

Payment Mechanism:

WLC Modelling & Co-ordination:

Scoring Matrix – jointly populated by
Design Team

Tools Used

Thermodynamic Energy Model

Paymech Mechanism Model

WLC Comparator Model

Activity
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Natural Ventilation v Cooling

External Retractable Awnings External Retractable Venetian Blinds External Sliding Shutters

Brise Soleil Interstitial Venetian Blind Passive Chilled Beam
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Extract from Scoring Matrix

Solar Control Glare Control Daylight
Availability Blackout Privacy View out Infection

control
Patients

controllability

Need for
additional

blind

Durability
(material)

Cleaning /
Maintenance

Replacement
—disruption/f

requency

Reliability
(mechanism,

motor)

Wind /
climate
impact /

noise

Buildability Aesthetic /
Visuals

6a

Triple glazed unit with
interstitial blinds in
ventilated outer cavity
(double skin)

5 5 5 5 5 5 5 5 no 4 2 4 3 5 4 no? 62

6b

Interstitial blinds (in inner
cavity, openable from
inside) with solar control
glass

3 5 5 5 5 5 1 5 no 4 4 2 3 5 4 no? 56

7a Awning 5 5 5 4 5 5 5 5 yes? 3 3 4 4 4 4 yes 61

8
Solar control glass
(reflective coating or body-
tinted glass)

3 1 4 1 1 5 5 1 yes 5 5 5 5 5 5 no 51

8b Solar control glass with
internal disposable blind 3 3 4 3 5 5 3 4 ? 5 5 5 5 5 5 no 60

OPTION
TOTAL
POINTS

REQUIREMENTS
Performance Patients wellness Device management Commercial/ Costs Design
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Extract from Comparator Model – External Sliding Shutters
C ap ex  Ca lcu la tio n

500£ /m 2 R ef  T om T h om a 2 10 208

w id th he igh t
S ingle  W in dow B lind  Area 2 .1 2 .2 4 .62 m 2 R ef: A rch ite ctu re NG M 0 70 308

P ow er  sup p ly  cab lin g  = 2 25£ pe r  w ind ow R ef: Ian Ta ylo r
C on tro l  cablin g  = 5 00£ pe r  w ind ow R ef: Ian Ta ylo r
H ard wa re = 50£ pe r  w ind ow R ef: JK D assu m ption (1 0% o f Co ntro l C ab ling
U plif t  fo r  acce ss  a nd  cra na ge  = 1 0% R ef: JK D assu m ption

T o ta l  Co st  of  e ach  shu tte r  = 5,9 05£ In clud es up lift
T o ta l Co st of s hu tte rs= 3 ,24 7,5 80£

F M C a lcula tion (Ba sed o n S ID /S R W a d v ice )

A nnu a l M ainte na nc e = 3 1,6 25£ A n nua l  @  £2 5/h ou r  1  hou r,  a nd  2  T echn ic ia n  (a dd  O H P)
R eac tive  M ainten anc e Inc lud ed  in  L ifecyc le
H ard  F M 3 1,6 25£
A nnu a l  C le an ing  = 9,4 88£ S a y 2 O p s 30 m ins pe r s hu tte r @ £1 5 / h ou r (ad d O H P)

L ifecy c le C alcu latio n (SID /S RW as sum p tio n s)

M ov ing  P a rts 3 45£ A ssum e rep lace  10 0% in  ye a r  1 0
In sta lla t ion o f m o vin g pa rts 75£ A ssum e 3  ho u rs  @ £2 5  /  hou r
T o ta l co st of rep la ce m en t = 23 1,0 00£
R ails 8 74£ A ssum e rep lace  50 % in  yea r  20
In sta lla t ion o f ra ils 1 00£ A ssum e 4  ho u rs  @ £2 5  /  hou r
T o ta l co st of rep la ce m en t = 26 7,8 50£
S hutte rs 2,3 10£ A ssum e rep lace  5% e very  ye a r
T o ta l co st of rep la ce m en t = 6 3,5 25£ Inc lud es  rea ctive  m a itena nce
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Extract from Comparator Model – External Venetian Blind
C apex Ca lcu lation

A ssum e Option A Control  S ystem ( individua l)  = 165£ /m 2

width height
S ingle W indow Blind Area 2 .1 2.2 4.62 m 2 Ref:  A rchitecture NG M 070308

P ower supp ly cabling = 225£ pe r window Ref:  Ian Taylor
C ontro l  cabling  = 500£ pe r window Ref:  Ian Taylor
H ardware = 50£ pe r window Ref:  JK D assum ption (10% of  Contro l  Cabling)
U plif t  for  access and cranage = 10% Ref:  JK D assum ption

Total  Co st  of  each b lind = 2,942£ Includes uplift
Tota l  Co st  of  b linds= 1,618,316£

FM Ca lcula tion  (Based  on  Levolux  advice)

A nnual M aintenanc e = 10,734£ A dd O HP (and scale for  actual  no.  of  b linds)
A nnual  Clean ing = 12,524£ S ay 2 Op s 40 m ins per  b lind @ £15 /  hour  (add O H P)
R eactive M aintenanc e A llowed for  in  ass um ption for  L ifecycle of  b linds

L ifecycle C alcu lation (Based on Levo lux advice)

S upp ly L ift  tapes p er  b lind 25£ A ssum e replace 100% in year  15 Re f:  Levo lux
Insta lla tion of  L ift  tapes per  blind 50£ A ssum e 2 hou rs @ £25 /  hour  Ref:  JKD
Total  cost  of  replacem ent = 41,250£
S upp ly Motor  per  b lind 315£ A ssum e replace 100% in year  15 Re f  Levolux
Insta lla tion of  M o tor  per  b lind 50£ A ssum e 2 hou rs @ £25 /  hour  Ref:JKD
Total  cost  of  replacem ent = 200,750£
S upp ly Blinds 762£ A ssum e replace 5% per year Inc ludes a llowa nc e for  reactive m aintenance
Total  cost  per  year  = 20,963£
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Extract from Comparator Model
Skanska Infrastructure Development
Whole Life Cost
Design Option Comparator Model
Naturally Ventilated v Passive Chilled Beam

Capex Lifecycle Hard FM Soft FM Energy
Indexation Assumption = 2.5% 2.5% 3.5% 3.5% 5.0%

Discount Rate = 6.0% 6.0% 6.0% 6.0% 6.0%

Option 2 - External Venetian Blind
Area (m2) Capex Rate (£/m2) Capex (£) Hard FM Annual

Gross Cost
(Maintenance)

Soft FM Annual
Gross Cost
(Cleaning)

Energy Costs

1,618,316£ 10,734£ 12,524£
Lifecycle Replacement

Period (Years)
Replacement Cost Disposal /

Removal Cost (%)
Lifecycle OHP (%) Total Lifecycle

Cost per Period (£)

Blind 1 20,963£ % % 28,929£
Motor 15 200,750£ % % 230,863£ If applicable
Lift Tapes 15 41,250£ % % 47,438£ If applicable

NPV Concession Period (Year)
1 2 3 1 2 3 4 30

Capex £1,513,210 -£ 1,700,243£ -£
Lifecycle £730,238 -£ -£ -£ 31,933£ 32,731£ 33,549£ 34,388£ 693,985£
Hard FM £211,509 -£ -£ -£ 12,317£ 12,748£ 13,194£ 13,656£ 33,402£
Soft FM £246,782 -£ -£ -£ 14,371£ 14,874£ 15,395£ 15,933£ 38,972£
Other £0 -£ -£ -£ -£ -£ -£ -£ -£
Total £2,701,739 -£ 1,700,243£ -£ 58,620£ 60,353£ 62,138£ 63,977£ 766,360£

Unitary Charge £162,104

Construction Period (Year)
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30 Year NPV

£7,991,800

£2,701,739

£5,799,190

£6,842,164

£1,851,188

£5,844,783

£0

£1,000,000

£2,000,000

£3,000,000

£4,000,000

£5,000,000

£6,000,000

£7,000,000

£8,000,000

£9,000,000

Passive
Chilled Beam

External
Venetian

Blinds

External
Sliding
Shutters

Interstitial
Blinds

Awnings Brise Soleil

Series1

PFI Hospital – Natural Vent v Cooling
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Unitary Charge

£479,508

£162,104

£350,687 £347,951

£410,530

£111,071

£0

£100,000

£200,000

£300,000

£400,000

£500,000

£600,000

Passive Chilled
Beam

External
Venetian

Blinds

External
Sliding
Shutters

Interstitial
Blinds

Awnings Brise Soleil

Series1

PFI Hospital – Natural Vent v Cooling
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Whole Life Cycle Cost Optioneering Example
Natural Ventilation v Cooling

Chilled Beam solution fully compliant with internal temperature
requirements in Payment Mechanism had highest Whole Life
Cost

Naturally Ventilated solutions preferred as ‘greener’ than chilled
beam solution and lower Whole Life Cost

Brise Soleil solution unacceptable due to significant overheating

External Venetian Blind selected.  Client accepted slight
amendment to maximum internal temperature threshold in return
for £300,000 saving on Unitary Charge.
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Helps to identify optimum VFM
Promotes detailed review and analysis of options
Demonstrates technical ability and expertise
Promotes sustainable options / identify ‘green premium’
Provides basis for informed dialogue with the Client
Builds open relationship and trust with Client
Provides basis for informed decisions
Helps justify design decisions
Aids Value Engineering
Promotes documentation of decisions

Value from WLC Optioneering
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