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put time into the team. They assess 

individuals, and their ability to work together as part of 

team; they aim to work as a team from the possible 

This guide how to work as an team. The principle is client 

and suppliers working as a team can enhance whole-life value while total cost improve 

innovate and deliver a far more than in a traditional relationship 

that is often adversarial. Collaborative working should be a core for each element of every 

and real commitment from all 

and its logical extension, with the 

are described in the context of the 

Definitions 

for 

In the context of construction there may be a number of 

services, construction services, of 

and so on. Each chain member should be accustomed to working •nnom.or 

linked cha1n. chains move from to they are brought tnnoth,or 

supply team to meet a business need. 

for the 

An team is made up of the client's 

It and construction activities, with 

maintenance considered as whether or not the team will be for 

the ongoing maintenance of the it Involves valued input from all in the supply team. 

The process and the team are around the construction 



The integrated project team 

Independent 
client adviser/s 

Integrated project team 

Supply team: 
integrated supply chains of 
consultants, constructors, 

suppliers and 
managers 

'"'~'""·nrv<nn is characterised by mutual trust and openness, where problems and risks are shared and resolved 

by the integrated team - easy in more difficult to achieve in 

where one or more of the parties have not worked in that way before. But teamworl<ing is simply common 

sense. It is the point on which w1th other should be based and just as 

~t'''n'r"n' between the members of the client's in-house team as to the 

working relationships between members of the client and those of the supply team. It does 

not proper and management structures and way of worldng 

together to find ways of delivering the to the required quality within and within the 

timeframe. It should promote greater openness and encourage earlier invoivement by the supply team in 

the 



ethic must be demonstrated by senior management, vvho should act as 
and behaviour, and show commitment to collaboration and throughout 

the project 

is an essential of It involves all in the team exploring 

their collective and weaknesses and areas of responsibility; how will 

work in how progress and issues will be reported and resolved and so on. 

For more information on see the Forum for Construction's Toolkit below); 

see also Build1ng Down Barriers (vwwv.mod.uk/NR!rdonlyres/B9354 7 OC-ACA9-4F7 E-B48C-FCF970202893/0/ 
supplychainhandbookpdf). 

to its full potential until the have been open about their 
nnlornw>c of each are truly 

outcome. This is where teamworking moves into 

.. , ... ,m·u~e. Forum for Conslruction IS toolkit clients and Individual 

and promote effective skills. The toolkit enables the 

of the teams to be realised for the benefit of the client; 1t that tecJITl 

is also relevant to small and occasl!mal clients well to small and medium 

and can to most 

themselves to 

continuous have a shared goal 

of completing the in a cost-effective and way that is mutually beneficial. Partnering can 

be a 'one-off for individual or a repeat process with the same team for a number of 

supply team and the client working 

on a procurement 

of 2-10% in the cost of construction 

strategic partnering involves the 

on a senes of construction to promote continuous can 

deliver of up to 30% 1n the cost of construction. With this kind of arrangement 

a contract or framework agreement is awarded to an supply team for a period 

of time; the team ind;vidual within the contractual arrangement 



Why partnering is worth doing 

minimise the need for costly 

ways of driving out 

repeat good 

minimise the risk of 

learned on earlier 

can promote better value for money 

1dent1fy incentives to deliver improvements in the quality of the construction and 

reductiOns in time and whole-life cost 

lnrc.nnro the whole supply chain. 

whole-life value for 

has entered into arrangements With 

may be part of joint venture arrangements, a 

agreement It is Important to note that chains should 

When to adopt a partnering approach 

is applicable to ail 

However, 

the proJect is 

the client has similar 

in cost and quality 

of this type are essential to obta1n the 

and limited in scope. 

are difficult to 

over time, scope for continuous 

construction conditions are uncertain, solut1ons are difficult to foresee and joint 

is essential. 



Critical success factors 

For overall project success there should be: 

a shared risk 

clear, measurable targets for health and improving value for money 

·;n construct;on quality, times, and whole life costs that are betvveen the client 

and the other organisations that make up the team 

clear identification of who does vvhat and reporting lines with defined roles and responsibilities 

for coordinating aspects of the design and construction processes 

measurement and benchmarking of both the client and supply team members' 
""''·tr;•·fYl:mr·co to promote continuous 

to share best 

the aim is to and resolve 

target cost arrangements involving the of underpinned by open book 

that makes payment processes visible to all 

and 

arrangements for sharing efficiency so that all in the team benefit and incentives 

for everyone in the project team to work together to develop innovative, cost-effective 

solutions 

clear quality targets set to promote ;nnovation. 

team members should and 

to act collaborat;vely The team culture is characterised by openness, clearly understood mutual 

solving, a comm;tment to continuous (measured Key 

Performance Indicators) and mechanisms for risks and sharing rewards. 

There will need to be clear demonstrat;on that: 

the process has been and followed through in a rigorous and 

documented way 

ongoing value for money is achieved through the use of Key Performance Indicators, 

benchmarking and continuous improvement. 

owner (SRO), as the owner, should be committed to good 

the SRO should decisive support where the client enters 

Such VIsible support w;ll ;nclude attendance 

succeed, there should be: 

workshops led by an the team 

to understand and adopt new ways of working 

and empowenng of staff to work JOintly with others as an IPT to 

more efficiently and to solve 



a commitment the team to 

aligned goals (with commitment to those goals) 

post reviews with the principals of all the parties to identify and disseminate the 

lessons learned. 

tor 1hP whole 

lfl 

This section Details of procurement are covered 

in AE6:Procurement and contract procurement 
lifecycle; and details of the client roles and 

Preparation 

arrangements must have and jf are to succeed. 

the team. The ideal is to include all of these 

can be achieved: 

commitment to a contract with an team, not with separate companies 

respect for (health and - zero tolerance of accidents 

an appropriate quality standard based on an output 

minimum on-site construction 

to risk exposure 

'"''.,~"'"! of completion date 

best whole-l1fe value for money 

sustainable solution 

cost 

zero defects. 

without cost or add1ng 



Assembling the IPT 

The aim is to identify the most throughout the 

where their can contribute to the process as well as the construct;on process. 

Th1s enables the team to fabrication and construction progressively. On most 

substant;al ;s carried out by concerned with the structure (including 

foundations, substructure and superstructure, cladding and piling) and systems (M&E, lifts, 

These should be part of the IPT. Key manufacturers should also be involved. 

and manufacturers - to generate the 

for money for the client 

criteria for selection of the 1ST are 

proven attitude to collaborative working and 

proven to be 

proven track record in innovation and risk. 

There should be evidence of 

senior management commitment to 1n the team 

staff 1n the team with experience in the culture of 

commitment to opemess and shared 

commitment to collaborative working 

commitment to measure 

continuous 

aga;nst KPis, where 

proven capability and to deliver the qual;ty 

value 

and teamworking 

to ensure 

ability and commitment to ;mprove ·deliver on time and reduce whole-life costs 

innovation 

comm;tment to 

commitment to 

commitment to 



Specialist advice 

2 (overleaf) shows the stages at which advice may be required the life of a 

construction project External advice may not be needed where the necessary is 

available in-house. The decision on whether to use in-house resources, recrUit new nocc~nn·~' 

or use external consultants should be taken on the basis of value for money; it should also take into 

account team ownership, collaboration, risk and reward 

Responsibilities will need to be linked to the risk 

as this shows who is for the management of individual nsks. 

A value manager arranges value management and value stakeholders 

at key stages, to waste/inefficiencies. 

These studies use group workshops (see AE4Risk and value management) to 

needs and the 

determine nno.torrorl options 

ensure that the 

learn frorn best 

value for money 

mistakes) for futule 

A risk manager to risks and assess their on the 

controlled and minimised in accordance with documented risk management plans nr"'""''"'rl 

by the lPT_ Risk allowances are set and 

and construction stages (see AE4 Risk and value rnnnn.~orno'''' 

Under The Construction 

'"--"'""rmrm between ""''""''"'c 

comply with their duties 

stage health and 

to do so 

ensuring a health and file is prepared. 

For further details see AEI 0 Health and Safety). 

the client has to appo1nt 

has responsibll ity for 

health 



Stages where advice may be needed 

Gate Project step 

Ill Output 

II Contract 
of iPT 

II Detailed deoign 

II C onSti1JCtion 

advice 

IIIII~M, VM 

II Conu;;c t preparation, 
ir1CCI 

and f<xmatlon II Partnerir19 facilitallon 

II Dest9n cleveklLJIIIETJt, 

Value en91nee11rKJ (VE) 

II VE 1\M 

(P!R) 



Design consultants include architects, civil 

mechanical public health 

may be involved in 

and/or detailed as part of the IPT 

consultants include a 

environmental consultants may advise on the environmental ""' 1"n1c;;noc 

the scheme options/ prepare environmental statements and 

Cost consultants advice on whole-l1fe 

cost planning, cost monitoring and 

share open book and other cost models, (See AE7Who/e-life 
COSt mrcrnfl,'lCYY\0/lt\ 

The contract administrator administers the main construction contract. The title of this role and the 

level of will depend on the form of contract 

A partnering facilitator assists the into a arrangement to common 

agree measures and resolution mechanisms, These are drawn up and 

embodied in a charter. The facilitator should be of the team, 



1111 ensure that 

1111 

1111 invulve IS T s 

Contractor Involvement 1nitlaUve) 

Ill cons1der lrarnPWOik ;v,rocr.-rcnie 

Ill 
or 

become part ol a chain. 

arrangements should be as far as possible on all new and 
applicable, the client should inform potential suppliers of its intention to 
early in the procurement arrangements, whether or '~"na·r.rcmY' 

client's 

un 

do not the need for competition at the outset of the contract ,_,x,·na.·rnn 

~rronr~hlo under EU rules if: 

are stated 1n the OJEU advertisement 

the contract is for a 

in 

and 



The 1ST should be remunerated in a way that them shared incentives to deliver good-quality 

construction to and on time. At the same time, clients need to be confident that value for 

money is being achieved. See AE6Procurement and contract for details of ~nr~rr.r.ri~~-<'" 

payment mechanisms. 

Contract award: the contract is awarded to the team 

of whole-life cost and quality to meet the user's 

'"''hrnr;c.r1 which covers the whole process of 

best value for money (a combination 

At this stage the contractual bas1s 

improvement and structures. 
way of the working relationship. However, n~rTnconr.n 

a firmer foundation. It builds on the of those charters to the on a firm 

footing from the start of the The contract should support the whole team and aim to deliver 

process. It should set out the for each party, the and 

(See AE6Procurement and contract 

Teamworking and partnering workshops 

Workshops should be held at the start of the 

project to: 

facilitate 

clarify the aims and 

agree 

and at 

for communications and 

charter for the 

stages 

resolution 

for 

the 



Senior managers from each should be involved in the initial workshop to ensure visible 

level commitment Further workshops are held throughout the project as to ensure the 

maintained. 

There are a number of tools for and greater collaboration at level. 

Partnering charters 

Partnering charters the contract are not usually legally but are valuable tools 

because they can be used to 

identify the common for success 

set out a common resolution process for decisions and solving problems 

identify the targets that provide continuous measurable in 

set out and arrangements (incentives) where these are not included within the 

formal contract. 

The all of the individuals in the arrangement It should contain 

an express provision it clear that the charter is not intended to be enforceable. The charter 

normally includes a statement to the effect that the arrangement only remains 

parties to it wish it to remain 1n A charter and is 

to be to the circumstances and drawn up in a form that the to it are 

to 'off the charters to fit over the formal 

to result in success. 

Dispute resolution 

The resolution process should require to be resolved and decisions reached by 

individuals at the lowest level within the !PT. 

It should set a time by which a decision must be reached at that level before the issue is moved 

and so on up to the most senior levels. 

resolution (ADR); Alternative 



Practical considerations 

Partnering workshops should be undertaken through the life of the typically at these stages: 

and individual and collective agree roles and 

define determine how cost will 

series of workshops as required to review action and revisit 

period: debrief workshop at the end of the to review success and learn 

arrangements should be checked fr-om time to time to ensure that they continue 

value for money. Such checks might include 

other contracts (total value for money of outputs and not just 

initial tender 

clear demonstration of a increase in value for money from the start of the contract through 

continuous 

lhe value iot monev ui cunstrucl!on. Fur a 
clients and the vvhole must be 

:;t,,-,"cthw• work. There should conllnuous cmd reliable 

what rt up to do 

Clear records must be maintained by the IPT to demonstrate how the 

to reach decisions, how best value has accrued to the client and that 

maintained. It is essential to be able to demonstrate proper 

teams enable risk management issues (including project insurance) to be fully addressed by 

the whole tearn in an open and transparent way. insurance should be constdered to facilitate 
•nt.on(~t,,rl working. 



Establishing 

the Highways 

The 

•v~<:>r-''"'n" relationships -

road maintenance contracts 

tone 
innovation to cJeliv,~r best value, known 

Integrating the supply chain -

IN~ and TMC forms 
the rules of the MA 

the Ministry of Defence construction contracts (Building Down Barriers) 

The of 1s 
where the Private Ftnance lnrtlalive 

v;ell established 

1111 

1111 and 

Where F'1irnc used to ac 
of 111 the ul r:on,;truction c1nd in the11 



Good practice: Building Down Barriers 

MOD's Defence Estates' initiative Building Down Barriers at vwwv.mod uk!NR!rdonlyres/8935470C-ACA9-
4F7 E-84BCFCF9J 0202893/0/supplychainhandbookpdf identifies seven key for 

Prime Contractors: 

compete through value rather than lower 

establish relations with key 

manage the supply chain throughout a with supply clusters (that is, bringing 
of and deliver an ,n,.c. 0 n,ccri part or element of a by working as 

a 'cluster') 

make value for a whole-l1fe cost (that is, 

cost of construction) 

1nvolve the supply chain in 

and risk management 

and cost target value management 

continuous within the supply chain 

"tr~•torllr Forum for Construction Toolkit: 

Partnering in the Team, Construction Industry Board (ISBN 0 7277 2551 3) 

Partnering in the Public Sector a toolkit for the implementation of post award, 
partnering on construction projects, Construction institute (ISBN 1 873844 34 4) 

improvement the clients' pact with the industry, Construction Clients' Forum 

The Seven Pillars of Construction Forum (ISBN 072.772690 0) 

the Team, 

creation agreement management, Ministry of Defence (e-mail 

toolkit, Building Serv1ces Resesarch and Information AssoCiation 

(see BSRIA website at >WNv bsria co uk) 
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Achieving Excellence suite of 

Procurement Guidance Notes series. 

guides Construction 

new reflects developments in construction procurement over recent years 

and builds on government clients' expenence of implementing Achieving 

in Construction 



primary in construction is the to 

obtain best value for money in whole life of or facility. The design and 

operation of facility should maximise delivery of public services; this is 

most likely to be achieved through integration of design, construction, operation 

and ongoing 

This how to determine procurement routes that will deliver best value for 

construction, operation and maintenance should not be considered in isolation from 

The recommended procurement routes allow constructors and 

Procurement decisions about construction be on the basis of value for money 

over the life of the and not on the initial cost alone. OGC's Best Practice Value for 
money evaluations in complex procurements 
an investment decision; all central government 

this best 

how to take account of all the factors when making 

have to demonstrate their with 

Definitions 

this is the optimum combination of whole-life costs and quality to meet the 

user requirement 

the procurement strategy identifies the best way of the of 

the and value for money, account of the risks and constraints, to decisions about 

the mechanism and asset ownership for the The aim of a procurement strategy is to 

achieve the balance of risk, control and for a 

the procurement route delivers the procurement strategy. it includes the contract 

strategy that Will best meet the client's needs. An procurement route ensures that 

construction, operation and maintenance are considered as a whole; it also ensures that the team 

work as an team. 



the contract strategy determines the level of construction and 

maintenance for a and should support the main in terms of 

risk allocation, del·1very, 1ncentiv1sation and so on. There are a number of different contract 

the recommended to meet Excellence of are outlined in 

this 

1 shows the relationship between the procurement strategy, procurement route and contract 

strategy. The procurement strategy determines the most procurement route, the 

contract strategy, to fit the project and current circumstances. For every construction 

the client should consider the and maintenance of the as a 
,,.,,.,~mcorc,,.., procurement route should be 

where all of these aspects have been considered rrvl"'n'"'r 

Procurement strategy and procurement route 



Preferred integrated procurement routes 

Since April 2000, government policy has been that should be procured by one of the three 

recommended procurement routes (PFI, Prime or & Build) Before concluding the 

nrPtPrrPri 1nt,,nr~tPri procurement route, should consider the HMT reportPFI Meeting the 

Investment Challenge. This suggests that construction whose cost does not exceed £20m 

are not likely to achieve value for money under the PFI route. Traditional procurement routes should only 

be used if they add value in to the three recommended routes. 

value for money is a central process in procurement. For PF! projects the Government will institute a new 

assessment of the value for money of procurement when overall investment decisions 

are reform the Public Sector Comparator (PSC) route may still be chosen); and set up 

a final assessment of interest in a 

The new by Ministers in December 2002, require to 

in performance against quality, cost and time targets. In order 

bodies move towards proper of the 

a move to fully integrated teams, supply team 

involvement incentivised payment mechanisms, continuous improvement processes and JOint commitment 

to best whole-life value. These are whichever of the three nri'•TArrPn 

procurement routes is selected. Framework arrangements may also add value. 

OGC definitions of preferred integrated procurement routes 

PFI 

Prime Contracting 

Design & Build 

client for the l'llcJiiJC]entent and uf wnstruction 

(defu<ecl uver the lift•trrnc· ol the prC>Jecl) and frt for the• purpo;,e 

the Initial penod of upPration thz;t 

be met in accordance with 



An team should be to carry out the 

strategy may indicate that separate contracts for part of the 

(for the NHS has standard in their 

which are constructed to the standard by different suppliers). point to note 

IS that the is considered as a of whether it is delivered through a 

contract or several related contracts. 

Traditional contract where the and construction are provided should only 

be used where it can be clearly demonstrated that this approach will provide better value for money 

than the procurement routes highlighted above. In a traditional contract, the 

is undertaken by a team appointed by the client, with construction by a contractor 

on the basis of a detailed by the client's consultants. 

What 

II 

II 

to able do: 

and the construclkm rnarkel 
bt,!ter inforrnecl. 

out 

krKNJ the 

This section describes the of the procurement process. It the steps to take in 

determining the procurement route and outlines the main points to consider before the 

construction 

3 summarises the procurement process and shows OGC's 

more detail below) For details of the procurement process in 

procurement on the OGC Website at 

review stages (descnbed 111 

terms, see the introduction to 



The factors that influence the procurement strategy should be considered: 

the -for to provide office space for x to deliver a service 

constraints - such as the timeframe in which the facility is to be 

exit strategy 

cultural factors such as considerations about the environment that will best support 

the way work 

risks- such as late completion of the facility; innovative use of materials 

the client's to manage a of this type 

the length of operational service 

Procurement process 

Procurement Stage 

prncurc:rncnt slratc·cJv 

Cumpelltive pr<>UIIl'lllt'nt 

f\ward and inipk:·rnent 

cont121C t; outline 

of laulrtv; scule 

firrc•l ~ccnunt</:,IJrl tli11Ury 

l)i:1VI'Jietl1S (Pf;) 

Gateway review 

I 

lnvestmem deusrun 

lor 

Key procurement tasks up to each Gate 

options 

Produce Outlirk' 

hl construction 

rwc:eting ll 

corilrnn 

the 



Some may have to be made to arrive at the 

the optimum balance of risk, benefit and for a 

!he 

work v.;ithin a 

to four. 

:>huuld be better informed about the ol 

for IITlprovernenls to both ens! and 

them to irM~sl of 

now also ltnked to the achtevemenl 

Level of risk transfer and funding arrangement 

Dectde on the optimum allocation of risk associated w1th the and how the will be 

in order to achieve the optimum allocation of These to be identif,ed and 

considered with the most suitable procurement strategy. At one extreme, there is more scope to allocate 

risk to a provider of a service with the Private Finance Initiative. At the other extreme, there is 

more scope to allocate risk to the client who maintains of a asset and upfront 

payment for construction (Crown build); see 4. The Government's to nsk in PFI projects 

does not seek to transfer risks to the it is 

to create the correct sector to achieve a better outcome. 

The options on the 



For there may be a to accommodate ~tafl a particular service over 

a long period of time where there are unlikely to be fluctuating demands for office space, where a 

service would meet the business need. there be a short-term 

to accommodate the same where the business need is known to change in the near future in this 

case, the need could be met by or refurbishing for a short period. In addition, funding may or 

may not be available for a construction project. Contract will also encompass a range of 

of risk transfer as shown in 5. 

Level of risk transfer and funding arrangement 

More scope 
for risk to be 
allocated to 

supplier 

options include 

More scope 
for risk to be 
allocated to 

client 

PFI: construction are undertaken by the private sector, who are incentivised by 

finance at risk, and have asset for the duration of the contract; ongoing maintenance and 

operation are also provided by the sector in PFI arrangements, with government (revenue 

or users for the serv1ce provision. PFI iS in detail in PFI Meeting the 

investment challenge. 

Private Developer Scheme (PDS): this rnay be a construction project undertaken and funded 
by a developer for the provision of IAir>r~c,c;"r·o for government occupation, with government 

on a rental basis as a function of the cost of the works and land. PDS is a mtoltott·,nn 

of space that would not otherwise be constructed in the absence of a forward commitment to !ease 

or Funding is usually from the and the rental is a function of the total development 

costs. EU Procurement Rules may apply to such procurements, on a combination of the 

value of the works and the extent of client Cl1ents should seek advice from the1r 

procurement experts in respect of their circumstances, if are 

unclear as to whether or not the EU rules apply 



Leasehold: in this arrangement the client a 

Construction might include refurbishment or 

under a lease but does not ovvn it. 

funded directly by the client via 

Crown build: these are new build or refurbishment construction 

with asset ownership 

Level of risk transfer and contract strategy 

More scope 
for risk to be 
allocated to 

supplier 

Determining the contract strategy 

Design 
& Build 

funded directly by the 

More scope 
for risk to be 
allocated to 

client 

This seetion describes the contract that could be used to achieve the nnltornwoc of the 

procurement strategy; see also Annex A for a summary table. 



Private Finance Initiative (PFI): only recommended for whose cost is likely to exceed 

£20m, are created for the provision of services and not for the exclusive provision of assets such 

as For this reason it is to PFI as soon as after a user need has 

been identified rather than leaving 1t until a conventional construction has been selected as the 

that a PFI may result in a solution (provision of services to meet the user 

a construction Additional is available from the Hll/i 

PFI Unit 

Design & Build: in a & Build contract, the team is for both the 

and construction of the facility. The supf?ly team is likely to deliver the greatest 

benefits to the client through innovation, standardisation and supply where appropriate 

output are used. These focus on what the facility enables the 

client to do (for to a standard office environment for fifty do not 

the detail (number of doors and windows etc) except where there are 

the will be better to decide on how the will be met 

Where an output is not well there is a risk that the quality, and 

of the completed may be compromised. Careful attention to the output 

is essential to achieve the outcome. 

There may be some circumstances where the & Build procurement option should be extended to 

cover maintenance and also possibly nn.ont;,.,,., of the facility for a substantial By including the 

maintenance and and construction contract, the has 

increased incentive for greater value for money when 

whole-life costs. Private Finance Unit 

should be able to advice on how best to consider maintenance and operation. 

there to be a single point of responsibility (the Prime 

team. The Prime Contractor needs to be an 

supply team) necessary to meet the client's 

nP<!nrc.o,·, facilities manager, financier or any other 

as the Pnme Contractor, providing have suitable ability and ,ovr>PriPnr·,o 

the initial occupation that cost and 

includes such features as pain/gain share (where the Prime 

Contractor as well as the client by the costs), target cost pricing 

are on the basis of a reasonable profit for the supply team and value for money to the 

client) and open book (where costs are made transparent to the client) 



As part of the selection process, clients should request details of the parties to be in the 

team. A number of the other that make up the supply team should be made 

known and taken into account during the technical capacity assessment At selection interviews, the 

client should expect to meet representatives from all the main in the supply team. 

Questions to ask about the contract strategy: 

What resources and does the client have? 

What influence/control does the client need to exert over the 

Who is best able to carry out the design? 

What influences/controls does the client wish to exert over the 

planning (project, construction)? 

interfaces end-users)? 

risk? 

construction? 

What can the market provide and what framework agreements are in 

Checklist: procurement route and contract 

pro<:urermmt rC'U\e chosen PFI, 

and measurement arran9erYrents been 

payments wrll 

rn which roles 

Build 



Guide to the appointment of consultants and contractors (GACC), 
OGC's and Construction Directorate 

,o,,Qrt,,n, consultants for the team balancing quality and price, Construction Industry Board 

(ISBN 0 7277 2543 2) 

Code of practice for the selection of main contractors, Construction Industry Board 
(ISBN 0 7277 2618 8) 

Briefing the team, Construction Industry Board (ISBN 0 7277 2540 8) 

Value by competition a to the procurement of consultancy services for construction 

CIRIA publication 11 (ISBN 0 86017 414 X) 

PFI: the investment 
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The Achieving Excellence suite replaces the Construction 

Procurement Guidance Notes series. 

new series reflects developments in construction procurement over recent years 

and builds on government experience of implementing the Achieving 

Excellence in Construction initiative. 



Value for money is the of Vv'hole-life cost quality to rneet 

the user's requirement. This means that awarding contracts on the basis of lowest price 

tendered for construction works is rarely value for money; long-term over the life 

of asset is a much more reliable indicator. It is the relationship between long-term 

costs and the benefit achieved by clients that represents value for money. 

Costs and value are not well by clients. A benchmarking 

projects in 1998 showed that three quarters of the 

of government construction 

by up to 50%. Some 

clients are 

the initial 

on the wrong goal - lowest tender price rather than best value; but on 

costs of a construction does not value for money. Clients need to think 

in terms of 

whole-life costs. 

value by the needs of end-users with a quality project at lower 

In addition, a study by Mott MacDonald for HM in 2002 showed that clients were frequently 

in their estimates of costs and the time for In some cases, actual 

were twice as much as the estimates. The study concluded that clients need a better 

understanding of the basis for their estimates. 

This how to manage costs throughout the life of a facility The focus is on whole-life 

costs - that is, the cost of and construction, the and maintenance costs 

and the costs associated with 

The guide outlines the of whole-life cost management and describes a process made up of: 

a framework for cost management 

baseline costs - exrJected operational costs of the asset 

whole-life costs every cost likely to be incurred from 

to disposal, construction costs and risk allowance 

cost management and cor.r>rtlnn 

of the 



Definitions 

The whole-life costs of a (often referred to as it 
(including consultancy, and construction costs, and 

the costs of maintaining it over its whole life through to its 
These costs include internal resources and r~c>.-,oct,-,-,.ontol 

that is, the total ownership costs. 

where relevant; they also include risk 

allowances as alterations for known HYCH~C>nTC for 

example), refurbishment costs and the costs relating to 

Cost management is the process of planning, control and rcmnrt1nn 

cost-related aspects from initiation to operation and maintenance and ultimately 

It Involves all the costs associated with the investment, informed choices about 

the options that will deliver best value for money and those costs throughout the life of the 

such as value management to value and reduce 

costs (see AE4Risk and value management). Open book when shared across the whole 

everyone to see the actual costs of the 

nn•'-'"'"'"' costs over the l1fe of the asset are more reliable indicators of value for money than the 

initial construction costs. This is because: 

can be saved many times over in the construction and maintenance 

costs. An to construction, and maintenance with input from 

constructors and their suppliers can Improve health and 

drive out waste; reduce maintenance requirements and _,u~·.,cc1uc• 
'""''"ctont to take a whole-life to the asset, whether or not the same team is 

construction, and maintenance 

investment in a well-built project can, in turn, achieve in running costs. 

This means that the to consider higher costs at the 

construction stages in the interests of over the life of the 

essential to consider maintenance very early in the design stage; most of the cost of running, 

and a facility is fixed through decisions made the part of the 



job if \b/ho!c life costs are 
taken into account. The Academy of reports that the typical costs of owning an office 

building for 30 years are in the ratio of 1 (for construction costs) 5 (for maintenance costs): 200 (for 

costs of the carried out in the building, including staff costs). Consultancy fees account 

for 10-15% of the construction cost (that is, 0 1-0 15) when compared with 200 operational cost The 

focus on whole-life cost should start from the business case by increasing the value in the operational 

aspect while the maintenance as low as possible. In this way the initial construction cost can 

be recovered, since this initial cost is the smallest amount and optimising the other two figures will 

have saved more than the construction costs. The 200 figure is by the client 

the facility; it should also reflect the benefit of that facility to the department or the 

While a hospital may cost 200 times its construction cost over 20 years to provide a 

service to patients, a well may cost considerably less and a poorly one 

considerably more. 

lirnc"' and ellort spent the will 

A key part of any whole-life cost assessment must be to address the 

In some areas there are clear links between whole-life costs and 

of 

for convenient, cost-effective and safe and maintenance. 

Avoiding cost overruns 

The main ways for the client to avoid cost overruns are to have 

that are realistic and not during the course of the 

aspects of the facility. 

such as the direct costs of 

estimates for that are realistic - that is, not unduly optimistic 

a project brief that is complete, clear and consistent 

a that meets planning and statutory requirements 

a that is coordinated and takes account of buildability, maintainability, 

health and safety and sustainability 

risk allocation that is unambiguous and clear to all parties involved 

clear and appropriate management controls 

simple payment mechanisms that 1ncentiv1se all to achieve a common and goal 

If the client works with the integrated team at the stages, more accurate and robust 

estimates can be which can be benchmarked other schemes and client costs to ensure 

that value for money is achieved. 



Who is involved in whole-life costing and cost management? 

The Investment decis.lon maker is accountable for any decisions to the cost of a project or 

programme Whole-l1fe should provide the information necessary to make the best decisions 
in terms of procurement route (see AE6:Procurement and contract urrnpr·"p' 

The senior owner is for ensuring that estimates are based on 

whole-life costs and is assisted by the project sponsor and 

with additional client advice as such as value managers and cost consultants. 

team has an essential part to play in value for money. The team 

for and construction should work tnncthor to identify the most cost-

solution over the life of the facility. The lnt;:,nnte>n 

will affect cost during construction and the nn.,r~l-,rvn 

should also advise on buildabllity and health and 

plann1ng supervisor 

Cost models are described in the next section. The whole-life cost model for a project will be 

nP''"''r•nr>n and updated by different parties stage reached and the 

form of procurement team members work the model. 

At the model might be in-house or by an client adviser. Tenders 

will be evaluated on the basis of whole-life costs, and hence at tender stage, the bidder will prepare the 

model. Where a framework contract is in the framework be the most 

to develop the model. 

A framework for making decisions on whole-life costs 

All in the supply need 

to have reliable data on the costs of their and maintenance costs. 

The ma1n a1ms of the framework are: 

the and construction processes, so that the IPT can take responsibility for the cost 

and quality implicatrons of therr with input from those who will be for 

and the 

on so that can advise on how the 

of construction and the 



account of the needs of the end-users of the in order to avoid costly design 

opportunities for off-site fabrication and standardisation of building components to improve 

cost-effectiveness and efficiency on site; teamworking is essential for the required 

in planning and 

making of the facility a priority, full account of its whole-life costs 

rnaterials wastage close to zero of 10% 

labour productivity of 65-70% compared with best industry rates of 54% 

a where continuous improvement can be demonstrated. 

Establishing baseline costs: overview of the process 

Establish the operational running costs of the facility. For the whole life of the 

a quantified estimate of running, maintenance and other support costs of operating the proposed building, 

including the costs of options based on net present value. HM Green Book 

advice on how to do this. (http:/ lwww.hm-treasury.govuk!economic_data_and_tools! 

Check how these running costs compare with costs for and other facilities. 

If costs are higher, how are they The Building Cost Information Service (BC/5 www bcis co uk) 
provides a source of such data. However, it is difficult to derive costs without knowledge of 

the way the facility considered is and details of the such as additional insulation. 

Ensure that: 

the project team is 

contribute to the 

consideration is 

from the outset of the 

to for 

process, to enable suppliers to 

the operational of the facility. 



to rneet a functional for vJholc life cost: 

draw up a reference to value; involve the users of the 

and others in its 

specify at an stage any constraints on 

to deliver best whole-life value for 

costs (note that constraints here may affect ability 

or whole-life target costs. 

The business case should look beyond the cost of ownership to the value of the and the output 

should be clear about how that value could be for faster throughput 

team can then work with the client stakeholders to 

the best ways of 

Use such as value management and value to minimise the 

and and the use of materials over the of the facility. 

on whole-life costs that will be dei1vered by the construction process 

for waste 

the 

the in output terms that is, what is to meet the bus1ness need; not the 

detail for numbers of windows and thickness of walls should not normally be by 

the client This allows the these in 

the most cost-effective way value management and and also to suggest 

innovative solutions (see AE4 Risk and vaiue management and 

Set the cost baseline 

total iiwestment needed to 

and land cost 

a facility, such as the cost of construction cost 

estimated running cost of the 

Note that the initial budget estimate and all estimates should allow for all costs 1n 

connection with the in-house costs, consultancy costs, land costs, 

maintenance costs, and construction costs, concession payments and not-nrnm costs. 

It should also include a risk allowance and for VAT. 

and whole-life costs w1th the benchmark cost for a s1milar 

& Build) 

calculate the benchmark costs and record data for future Note that this is often 

difficult Ill as there may be little available data on actual costs as to of 

materials; there may also be limited reliable information about maintenance and energy costs (see 

Annex B for notes on historic and costs; see also the Further information section at the 

e~d of this 



seek opportunities to further reduce 

using value during the 

consider the scope for allowing higher costs to reduce running costs for example, investment 

in more efficient systems 

consider the scope for sharing any further made during the construction of the 

it 

activities: 

manage costs collaboratively, with the team at the earliest stages wherever 

possible - value management and risk management 

avoid fixing a until the des1gn stage is to ensure quality and 

functionality for the has to be fixed at an earlier stage, agree an incentive scheme 

for the of benefits 

aim for a clear understanding of actual construction costs, in terms of labour, and materials. 

underlying costs from risk allowances; distinguish betvveen profit and overhead 

Estimating whole-life costs 

Whole-life costing is aimed at the quest1on What is the cost of this in this 

. It is always considered in relation to quality in the business need, in order to determine 

value for money. Different solutions to the business need could result in significantly different 

and contract of options needs to be flexible to compare very 

resolve them. Sensitivity analysis is also 

events and hence variations in costs. HM 

team at the earliest possible stages even 
rnr,crl-;or to identify and 

about uncertain future 

needs to be assessed with care, because 

unrealistic about benefits that can be achieved in relation to risk will 

have a on costs. about time and cost estimates in relation to risk would 

significantly alter the balance of actual cost/benefit/nsk and hence the basis for justifying the investment 



the output performance 

cost made. 

lll 

the whole life of a is how it will enhance the 

in, on or around it. There must be a very clear 

and how in the future before 

can be determined and an estimate of the likely 

will meet the brief with the users and is flexible enough for future 

operational affordable. 

Note that the business benefits from a cannot be achieved until it is and put to use, 

so the time to completion is a crucial factor The in time dunng the 

and construction stages that have been realised through Private Finance Initiative demonstrate 

what can be achieved when the full economic assessment of a is taken into account over the 

long term. 

out the functional 

out the process or details of how the end is to be 

achieved. 

to: 

focus the end-user's mind on what functions the is to 

allow the supply team the greatest opportunity to innovate and find ways of enhancing the 

function of the while its whole-life costs. 

to allow the different of the 

internal layouts of office buildings 

every 5-7 years. 



It is important to focus on future trends rather than compare the costs of the past Where historical 

data is misleading information, such as the past mistakes in the industry in focusing 

on lowest price. of whether or not historical cost information is available, it is always preferable 

to estimate the costs from first principles and only to use historical cost information as a check (see 

Annex B) 

Where the maintenance and utilities such as energy are not held by one 

whole-life cost solution. 

lll,'lllltenance 

The a1m is that the whole-life cost model should include every cost likely to be incurred in respect of the 

from inception to disposal This section identifies some of the elements that need to be included 

in the model but are often not It should not be as an exhaustive list. 

economical 

The model will need to reflect the 

Green Book for more information on economic 

These should Include the total costs to the client for all staff time and other resources 

to the project and should include the relevant proportion of all overhead resources. 

There will be costs associated with 

also be a for 
COStS if there IS a delay; it is ;rnrvwt~nt 

The total costs of all 

should be included in the model. 

procurement advice and of client bnef 

advrce 

fees linked to of site/assets 

cost 

for construction of a facility; there may 

Note that there may be additional 

at any stage from to drsposal 

any of the following 



management 

financing 

design 

value management and risk management 

project management 

economic 

planning supervisor role 

advice on technical issues. 

Note that if too many advisers are appoimed outside the project team, this will tend to 

increase the cost without a commensurate increase in the value delivered. 

With an procurement route, some of the above elements will not appear as separate items 

but be included as part of an integrated design and construction um-"auc. 

Where not included in management costs, there may be IT costs for 

ov;,rn,...,,, for three-dimensional modelling of the proposed for prefabrication of 

construction components and project 

These are described in detail in the next section. 

Health and issues in the construction, maintenance, alteration and 

of the facility should be included in the model. Initial failure to address the ease with which the built 

environment can be safely maintained can lead to unnecessary costs and risks to health and at a 

later date. The Construction and Management) Regulations 1994 specific duties and 

on clients. For further information, see AEl 0 Health and safety. 

The cost of providing a full 

and is often overlooked during the 

considerations. 

service at each point of entry and exit to a facility is considerable 

stages. There may also be other issues as 

The aim is to the total resources necessary to operate the facility. There is often an 

between this element and the resources necessar; to carry out the core business operations of the 

including staff costs and IT infrastructure costs. The important aspect is to consider hov1 

of the facility can be improved to the resources used for both elements. 

There should be a risk allowance to cover risks that matenal1se during the operational life of the 



The sustainability of a facility can be attributed in part to maintaining it in its original state and that 

a structured, effective of the facility, both and needs to be 

addressed at the outset. on the ease of 

at which 

The maintenance strategy needs to be the Allowance needs 

to be made for the total resources for normal routine maintenance, and, where 

as well as for of elements through normal wear and tear. The costs of providing 

accommodation and other facilities for maintenance activities, such as access, need to be addressed. 

The costs of disruption to bus1ness operations and/or the resources incurred in staff while 

maintenance operations are carried out should be included. 

The total costs for different forms of utility supply, such as heating, 

waste, should be allowed for. 

There needs to be consideration of the likelihood for future to the 

power, lighting, water and 

that may be 

as a result of 1n the way that the core business operations are carried out Any allowance 

considered necessaty should include the total costs of the alterations, those incurred 

when moving staff. needs to be included 1n the parts of the where 

affordable. 

Consideration needs to be made of how the facility will be 

res1dual value at that time. Th1s may include demolition or sale. 

of and whether it will have any 

There will need to be a risk all risks that occur over the 

life of the see AE4Risk and value management. 

There are several areas where costs increase at a rate than inflation for a of reasons. 

These might include maintenance actiVIties, use of labour for site activities and green taxes. These can be 

addressed in the same way as any other risks. For each risk, the of occurrence and the likely 

can be established and a risk allowance made. 

Estimating construction costs 

This section advice on the estimates for the construction component of 

the proJect and the calculation of risk allowances. estmates should, for each cons1st of a 

base estimate and a risk allowance. The risk allowance should be calculated tor identified risks and not be 



at as a percentage of the total term 'contingency' should not be used) The risk 

allowance may well exceed the base estimate during the stages and w1ll gradually reduce 

as the of risk allowance should be for identified risks only. 

control should be invoked where unidentified risks occur (see procurement 

/ifecycle for more details) 

the construction costs is to the outturn cost of 

the proJect at the earliest stages. An estimate that fails to 

degree of is of little value. 

an estimate that allows properly for the cost consequences of risks and that 

ultimately the outturn costs, rather than generate a very detailed costing of every 

but fail to allow for risks and hence fail to the outturn cost However, 1t is 

that accuracy should increase as the project progresses, risks e1ther matenalise or not, 

and are tied down. 

The construction cost of a is made up of many elements, which include 

in-house costs and expenses (including all central support services, administration, 

Consultancy fees and expenses (such as financial, 

land costs 

wayleaves and rr.rY\ne>nc 

demolition and diversion of existing facilities 

new construction or refurbishment costs 

insurances. 

advice) 

etc) 

The cost estimate for the construction components of a should address each element to arrive 

at the total cost estimate for the on any Individual element of the total cost 

in isolation might result in a distorted because a reduction in one element could result in an 

increase in cost for another element (See Annex C for of elements.) 

During the early project stages, the cost estmates for each element will be based on the 

limited out!ir1e information available. However, estimates still can be although it may be 

necessary to make a number of assumptions. Any should be set down clearly so that they 

can be verified If necessary and referred to at a later stage. 

Estimates will need to be for a number of options, some of wh1ch may include Private F1nance 

Initiative Advice should be sought from the Private Finance Unit or HM 

Private Finance Unit 



,~,!! such should be calculated as net present value for a realistic Private Finance Initiative 

contract duration in line with the in Taskforce Technical Note No 4: How to construct a 

public sector comparator 

As the progresses and becomes more clearly defined, the construction cost estimates need to be 

revisited and more finely tuned to reflect better, more detailed information as it becomes available. 

Each element of a cost estimate two components: the base estimate and the risk allowance. 

The base estimate is the estimated cost of the element without any risk allowance included. The risk 

allowance is that sum calculated as part of a formal risk to allow for identified risks (see AE4 Risk 
and value rncmnnP;'YlP(I/ 

Whole-life is covered by a Brittsh and International Standard BS ISO 15686: Service life planning 

of buildings and constructed assets. i\nnex A sets out the structure of thts standard; Annex B descnbes 

historic costs and costs. In the Further information section at the end of this 

details of data sources. 

Cost management and reporting: overview 

A""'"n'""""'nt of the overall cost of the is the of the manager, to 

sponsor and limits of authority for these two roles should be 

SO that everyone knOWS what are tO do Ill rnonor11nn 

The main tasks are: 

to manage the base estimate and risk allowance 

control 

cost reports, esttmates and forecasts. The manager is directly for 

the cost cmsequences of any decisions and for initiating corrective 

acttons if necessary 

to matlage 

1n-rn-r1orP estimated outturn cost and cashf!ow 

of the risk allowance 

to initiate action to avoid 

to 1ssue a monthly financial status report. 

The of cost management construction include 

the at the onr,rnr>n"rp cost (having considered the of quality, 

programme and whole-life the value criteria established at the start of the 

that, throughout the 

payments and 

full and proper accounts are monitored of all transactions, 



scope- what is to be included in the and limiting accordingly 

programme - defining the project programme from inception to completion. Estimates and cash 

flow should be consistent with the programme 

design ensuring that 

conforms to the brief 

meet the scope and budget; 

commitments that orders are properly authorised 

quality that is appropriate and 

contracts and materials - ensuring that the contracts provide full and proper control and that all 

costs are incurred as authorised; that materials are properly (in output terms) so 

as to meet the scope and and that can be procured 

risk allowance - ensuring all to risks is allocated from the risk 

allowance and properly authorised; and monitonng use of risk allowance to assess impact on overall 

outtum cost 

cashflow and controlling both commitments and within so that 

unexpected cost over /under runs do not result; that all transactions are properly recorded 

and authorised and, where appropriate, decisions are 

There should be a financial review at each Gate and other major decision points. The process 

is summarised in the companion document Achieving Excellence in Construction: A Manager's Checklist. 

Each financial rev1ew should ensure that 

the latest estimate is compared with the u;e·v";'"'v and does not exceed it without 

fully reasoned 

the latest estimate of cost is made up of the base estimate for whole-l1fe costs and the 

risk allowance 

the risk allowance iS for identified risks Only (not an aSSUmed rnrot;r,;r<:<tY\I prOViSiOn) 

the projeCt is still affordable 

funds are available for planned 

The project sponsor should manage the risk allowance/ with support and advice from the manager. 

management of the risk allowance consists of a to move costs out of the risk 

allowance into the base estimate for the work as risks materialise or actions are taken to manage 

the risks. There must be formal quality, cost, time and Risk allowances 

should only be when the identified risks to which they relate occur. When risks occur that have 

not previously been should be treated as to the Similarly, risks that 

materialise but have insufficient risk allowance made for them will also need to be treated as 



Risks and the risk allovvance should be revievved on a basis, vvhen forma! estimates arc 

but also throughout the design, construction and equipping stages. As more firm commitments 

are entered into and the work is carried out, so the risks in future commitments and work are reduced. 

The estimate for the risk allowance should reflect this. (See also AE4 Risk and value management.) 

The client must make every effort to avoid 

stages are 

possible 

after the and outline 

that the project brief is as as 

it which involve: 

their 

or condition surveys If existing are to be renovated 

ae1/ei<)OE'O and coordinated before construction 

on users to finalise and off their 

In an elemental cost plan the estimate is broken down into a series of elements that can then be 

with later estimates, or with actual costs as the progresses For building the 

most Widely used breakdown of elements is that produced by the Building Cost Information Service 

(BCIS). each element is treated as a cost centre, but money may be transferred between 

a reasonable balance between elemellts is maintained and the overall target is 

The initial cost is likely to be based on which provide a fair basis 

the validity of future estimates. Control by the project manager is achieved by an 

As and is 

any variance in cost from the cost is ident1f1ed. 

element can be to increase in cost, which would reduction elsewhere, 

or whether the element must be 1n order to 

Annex C a set of cost elements. 

The manager is responsible for rev1ews of designs as they develop and providing advice 

on costs to the is of great benefit in individual 

decisions and is schemes. There also needs to be a periodic 



The project sponsor has overall responsibility for the prOJect, including the estimated cost, and will 

need to be satisfied that systems for controlling cost are in and Where 

significant costs are attached to a these must be properly reviewed 

and properly authorised. The a level of financial authority for 

development decisions to the team, appropriate to the For complex 

there might be levels for each cost centre. Value management and value 
m.rvwr~n'· part to play in influencing costs see AE4:Risk and value management. 

During construction, instructions issued to the team, whether for via a formal 

control or for clarification of detail, have a much more immediate on cost. 

sponsor needs to establish for instructions and information that ensure: 

instructions are issued within 

instructions are casted and their assessed before issue 

the instruction is in terms of value for money and overall on the 

the cost of all instructions is monitored on a continuous basis 

and where costs are forecast to be outside 

The client, as the party, is for the supply team the interim and 

final to which they are entitled. In most construction contracts there will be 

payments due during the course of the work. The sponsor, on the advice of the 

should keep the client finance drvision aware of future payment 

of the cashflow forecast. 

Note that for PFI payments do not start until the service becomes available. 

The terms of the contract may allow supply teams to claim additional oayments in certain 

circumstances defined in the contract conditions. These are due to 

risks occurring that are c!ient risks under the contract 

of additional/varied work 

failure by the client to comply wrth its under the contract - often as 

to the team's work programme due to or late information. 

The payment process should be managed as All payments 

should be made on time and payments for variatrons, as the 

work is carried out 



Whole-life is covered by a British and International Standard: BS ISO 15686- service life planning 

of buildings and constructed assets. Service life planning addresses the of a structure or a building 

with a view to its operation through its whole life. It means looking at and overall 

nn,,r~t·,nn costs at the design stage and ea.rlier, enabling the to be tailored to meet clients' 

term needs. 

Part 1: General principles 

This a methodology for whole·life of buildings and other structures. It is based on 

oreaiClclon rather than on past where that is not available. Published as a full BS ISO in 2000, 

it was tested in the UK by the MoD on the Building Down Barriers 

Part 2: Service life prediction principles 

This descr1bes a for service life predictions of individual building components. It is a 

method, not based on past primarily for test and approvals laboratories. 

Published as a BS ISO in 2001. 

Part 3: Performance audits and reviews 

This is concerned with the effective of serv1ce life It a basis for 

internal reviews or for formal third-party audits. Published as a BS ISO in 2002. 

Parts 4 and 5: Life cycle costing (in preparation) 

Part 4 is for use in with other parts of BS ISO 15686 when lifecycle costing is to be included 

1n serv1ce life planning 

Part 5 will deal with on assessment of the costs and maintenance of a building. 



Historic costs 

These are based on of similar facilities in use, such as: 

£1 occupant/year 

£wlc (whole-life cost) as percentage of capital cost. 

They are useful in providing quick, broad estimates, but: 

cost build-up is not always explicit 

they can lack robustness 

they are unlikely to be suitable as a 

Predictive costs 

For each building 

what 

when and how often7 

how much of it7 

at what cost7 

tool. 

Note that it is always to estimate the costs from first 

cost information as a check. 

~nr>rr>"rh is ItS greater to 

in certain areas in order to smooth 

Computer applications can help by comput1ng whole-life cost by plotting 

well as cost based on what-If scenanos and rn1mn:onr<n 

installation with energy 

and only to use historical 

and troughs 1n 

A recommended approach is to use standard software such as Excel and it to the required 

tasks, building in a facility for variables. software does exist but most versions are not as 

adaptable and cannot process variable data as efficiently. 

[Source CIRIA] 
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Green Book, Economic Appraisal in Central Government, is the overarching document and 

point for all investment decisions (available from HM website at vvvwvhm-treasury.gov.uk 
and in the OGC Successful Delive1y Toolkit). Advice Oil government procurement policy in the United 

Kingdom is in Procurement Policy Guidelines available in the OGC Toolkit 

The following documents and information sources are also relevant to whole-life costs: 

Whole Life A client's Confederation of Construction Clients (this is a document 

that should be read in conjunction with this -see vvvwvclientsuccess.org.uk) 

Building Down Barriers: Handbook of supply chain management CIRIA (wvvw.ciria org.uk) 

Achieving Sustainability in Construction Procurement Sustainability Action Plan, OGC 

Whole Life Costing, BRE 367 (vvvwv bre co uk) 

Service Life Planning Part I, ISO 7 5686-7 (www.bsi-global.com) 

Whole Life and lifecycle assessment for sustainable building BRE 452 

Waste minimisation and in construction design manual, SP134 CIRIA 1998 

HAPM Budgeting for Sustainability sources of whole life value data can be found at 

www.bre.co.uk/sustainableprocurement!print jsp? id= I 0 

BS 7543 Guide to durability of buildings and building elements, products and components (AMD 9854) 

Building Maintenance Information Ltd (BMI of indices on 

building maintenance costs for different types of -see vvvwvbciscouk/order!bmipubhtml) 

authoritative information on energy 

torhnr\lrv11oc in industry and (wvwvcarbontrust co uk/energy) 

R/CS Surveyors' Construction Handbook Part 2 Section 2 Life Cycle Costing 

(vvvwv.rics.org!RICSservices/BC/SI) 

HM Report, Mott MacDonald, 2002. 
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